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Bendix 
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Centermount 
Emergency 
and Parking 
Brake for 
Buses and Trucks 


Bendix 
Hydraulic Power 
Steering Gear 


Bendix-Weiss 
Constant Velocity 
Universal Joint 


B-K * Power 
Braking System 
for Trucks 
ond Trailers 








Bendix* 
Automatic 
Clutch 
Control Unit 


Bendix Brakes 
for Buses, 
Trucks, and 

Passenger Cars 


Bendix Vacuum Power 
Gear Shift Assistor 


HYDROVAC* 
World’s Most Widely Proved 


Power Brake! 


It’s logical reasoning that the Power Brake that is 
preferred is the one for your truck. Hydrovac has 
shown performance proof over billions of miles. Wise 
manufacturers install it—fleet operators prefer it 
Hydrovac gives truck control regardless of load con- 
ditions; it’s engineered —by Bendix —for safety, !ong 
life, and reliable performance. Install the world’s most 
widely proved power brake on your vehicles, and you 
know your trucks have the best! *REG. U.S. PAT. OFF. 








DESIGN CARS FOR POOR DRIVERS 


Is Suggested by Highway Official 


EXCERPTS FROM PAPER* BY Maxwell Halsey 


Executive Secretary, 
Michigan State Safety Commission 


THE present car coming off the production 
line is a relatively safe vehicle. It’s 
certainly safe enough so that really good 
drivers can drive hundreds of thousands 
of miles without an accident. But it’s 
not as good as it could be in compensat- 
ing for errors of poor drivers. 

Brakes are a lot better than they were 
a few years ago. Headlights are much more 
effective. Steering is a good deal safer. 
Visibility has improved some. And car 
structures protect the motorist much more 
than they used to. 

But drivers still make mistakes that 
might be cured by design and never may be 
cured completely through safety educa- 
tion. Driving conditions are much more 
dangerous than they used to be. They put 
far greater strainon safe-driving ability 
of the average motorist than ever before. 

Let’s assume that since Adam and Eve 
the human being always made mistakes; and 
despite all that safety education, driver 
training, enforcement, driver license 
control, and better roadway design can 
do, some people will still make mistakes. 

Let us take the position, for example, 


*Paper “Car Design Factors in Highway 
Safety,” was presented at SAE National 
Passenger Car and Production Meeting, 


Detroit, March 4, 1948. 
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that even though the motorist was driving 
10 mph faster than he should, he would 
be alive today if he could have seen a 
little easier, if his brakes had stopped 
the car a little quicker. If the engineer 
can tell himself, “one motorist is alive 
today, despite his error in judgment, be- 
cause of an engineering improvement I 
made,” it would be a real contribution. 
And there is much the automotive engi- 
neer can do to make the cer safer. 
improved vision, better braking, and 
revised conceptions of the speedometer’ s 
job are just a few items along this line. 


BETTER VISION 


Any motorist knows his chances of avoid- 
ing an accident are better if he could 
see better. Arguments that narrower front 
pillars would let the roof fall on him, 
cost too much, or spoil the styling are 
not satisfactory answers. From the motor- 
ist’s point of view, the engineer is 
still on the defensive. 

At least both engineers and industry 
should convince him they’re trying con- 
stantly to improve vision. 

Efforts must still be made to minimize 
front pillars and no draft vertical 
strips, despite structure, cost, and 
styling problems. They create blind spots 
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which make it easier for the poorer 
driver to have an accident. 

To redesign completely the front end of 
the car solely to be able to see the 
front bumper when it hits a pedestrian or 
vehicle is of slight value. Seeing the 
impact doesn’t help prevent it. In almost 
all cases where the moving vehicle gets 
within 5 ft of an accident, it’s too late 
to do anything about it. 


WINDSHIELD WIPERS 


If the purchaser were sufficiently 
interested, it seems somewhat obvious 
that the engineers could produce a wiper 
that would clean more than about 50% of 
the windshield area. If it could be 
improved to a point where it could clean 
about 75% of the area, this would un- 
doubtedly help prevent many accidents. 

With all due regards for the vast 
improvement of the automatic windshield 
wiper over the hand wiper, it has not 
much enlarged the peep-holes it provides 
in rain and snow since it was first 
invented. It certainly has not kept pace 
with the other engineering improvements 
in tires, engines, transmissions, and 
riding comfort. From the strictly safety 
point of view we have 1949 car models 
equipped with 1926 windshield wipers. 

Such an improvement will naturally 
involve mechanical complications, addi- 
tional cost, and adjustment of other 
design elements. But this is exactly the 
same stage that all car design elements 
have gone through. The question is really 
not whether we have the best practical 
device; it’s one of how much engineering 
brains and management encouragement is 
being applied to the problem. 


Windshield wipers for rear windows 
obviously have safety value, especially 
because sloping designs catch snow and 
dirt. It is hoped that ways and means of 
making them more easily available, more 
easily installed, and less costly will be 
found. Certainly, as a safety item, they 
should be encouraged by the automotive 
industry as well as safety officials. 

Sealed beam headlights were a tremen- 
dous safety improvement of which the 
industry can be justly proud. They pro- 
vided much greater seeing ability with 
much less maintenance. They still leave 
the aiming and glare problem to be 


solved. It is sincerely hoped that some 
new principle similar to polaroid or som 
other device can be applied Practically, 
This will be specially valuable because 
it ultimately will make possible stji]| 
more light on the highway. We are yet , 
long way from being able to see as vel] 
at night as we can in the daytime. 

It is hoped that a general smoothing 
out of assembly problems and closer jp. 
spection will result in cars delivered 
having headlights correctly aimed, ip- 
stead of some garage mechanic trying to 
adjust them without any testing device. 


LIGHTING TELLTALES 


With the average motorist as lazy and 
preoccupied as he is, a telltale which 
would advise the motorist that a light 
1s out has some practical value -if it 
can be done cheaply enough. It simply is 
asking too much of human nature to expect 
an average motorist to open the door, 
turn on his lights, and walk around the 
car every time he goes out at night. An 
automotive engineer might do it, but not 
an average motorist. If you want the 
motorist to fix a light when it burns 
out, then some device must tell him 
when. Otherwise he is always going to 
say after the accident, it just went out. 

The less often the motorist has to have 
his lights repaired, and the less chance 
of error the mechanic has, the less 
chance of light failures causing an 
accident there will be. Assuming better 
motorists and better mechanics is not 
likely to reduce accidents from this 
source in the immediate future. 


URGES BETTER STOPPING 


Let’s assume that the car of tomorro¥ 
will have more effective glass area; that 
it will be kept useful by improved wind- 
shield wipers, defrosters, and windshield 
washers; that lighting has been improved; 
and that the driver now has a better 
chance of seeing the emergency coming. 
Next basic design factor is how fast can 
the motorist stop the car‘to avoid an 
accident, having seen the emergency com- 
ing. 

If a driver can see the emergency 1 
time and stop in time, it is obvious that 
he would not run into anything. The 
present rate of deceleration is about 4s 
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high as the passengers can stand, so 

little gain remains in this direction. 
The facts are clear that one out of 

three cars has faulty brakes due to 


driver neglect. Obviously these fau!ty 
brakes are a factor in many cases of 
either contributing to the’ accident or 
in making it more serious. 

Let’s analyze the sharing of the blame 
for this Situation. 

First, the driver should get his brakes 
fixed when they need it. 

Second, the garage should do a good job 
of fixing the brakes when the driver 
brings the car in. 

Third, if the engineer could design the 
brakes so that they took less maintenance 
and make average maintenance more apt to 
be correct, this would help to compensate 
for the natural human errors of the 
driver, in not going to the garage often 
enough, and of the mechanic committing 
an error. 

Since we know, for sure, that motorists 
will forget and that mechanics will make 
mistakes, then designing to compensate 
for these errors would seem a profitable 
investment in safety. 


SPEEDOMETERS AND SAFETY 


The speedometer is today an unwelcome 
spokesman for the automobile industry. It 
advertises how fast the car is going and 
how fast it will go. It is a present day 
reminder of the past + when one of a 
salesman’s most effective selling points 
was how fast the car could go. It still 
remains an instrument which teen-agers 
use to see how high they can make the 
speedometer read. 

It is a little confusing to the public 
for the industry to maintain that it is 
deeply interested in safety (which it 
Sincerely is) and then equip all cars 
with speedometers that read over 100 
mh — especially when it is agreed that: 
(1) speed too fast for conditions causes 
more accidents than all other causes put 
together; (2) when few of the low priced 
Popular makes of cars will do over 90 
mph under average conditions; and (3) 
when questionnaires indicate that most 
motorists do not want a higher top speed 
because there are not enough highways 
that will take it with safety. 

If the industry were to undertake to 
make a speedometer do a maximum safety 
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advertising job, the dial would probably 
read in terms of braking distance rather 
than miles per hour — since it is how 
fast you can stop rather than how fast 
you can go that prevents accidents. This, 
however, is impractical because it would 
not give the motorist the information he 
needs in terms of speed regulations. 

To be of greatest value to the motorist 
for safety and to avoid being arrested, 
there are two speed figures which are 
most important. They are 25 mph, which 
is the legal speed limit in almost all 
American cities and 50 mph, which is the 
ceiling legal speed on highways in many 
states and may become the ceiling in a 
great many more. Since these laws are 
based on accident experience, they are 
certainly mile-posts to the motorist who 
knows that to go beyond them is to run 
the risk of being arrested and that to 
drive faster than these limits, requires 
double or triple caution in driving. It 
would seem reasonable for the speedometer 
to “talk to the motorist” and advise him 
when the car is going beyond these limits. 

These two limits or speed figures, have 
many times the safety vaiue of all other 
figures on the speedometer. They should 
be emphasized in design, by location, by 
size, and possibly by special illumina- 
tion. 

A speedometer that emphasized 25 mph 
and 50 mph and did not emphasize speeds 
over 100 mph would certainly be a better 
safety spokesman for the automobile 
industry. If the stylist would permit, 
this could be emphasized by having rapid 
point of movement in the lower ranges and 
slower point of movement in the upper 
ranges. 

Looking up and down from a speedometer 
to the highway creates a vertical version 
of the neck and eye swing of spectators 
at a tennis match. Drivers simply will 
not do much of it. It is, therefore, 
highly probable that most drivers do not 
know how fast they are going and this 
Situation can’t be cured unless speedo- 
meters can talk to motorists with less 
effort on the part of the motorists. 


BETTER ROADABILITY NEEDED 


Arrangements for steering have been 
improved to a point where ordinary maneu- 
vering 1S quite satisfactory and blow- 
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outs are far less apt to cause the driver 
to lose control of the car. But some 
problems still remain. 

When a cross-wind blows a car over in 
front of oncoming traffic or a car in the 
rear attempting to pass, a serious acci- 
dent occurs. It is of almost no practical 
value to say that it was the driver’s 
fault, that he should not have been given 
a license, and that more traffic law 
enforcement would have slowed him down. 

This same ‘motorist drives at the same 
speed when there is no cross-wind. Few of 
them are willing and able to compensate 
for the unexpected change in wind velocity. 

We must either accept these deaths or 
cure them by engineering means — by 
better roadability and by a design which 
will make adjustment less complicated. 
Here again we are confronted with the 
fact that if engineers were to be even 
more “service conscious” than they are 
today, safety would be much less of 
a problem. 

Automotive engineers must assume that 
when the collision occurs and the occu- 
pants are hurled against the inside of 
the front of the car, design factors can 
make a similar difference between injury 


and death. 





Free Check List 


A revised checklist of SAE meet- 
ings papers and Special Publica- 
tions is available free on 
request. 


List includes over 200 papers 
presented during the past twelve 
months before National and Sec- 


tion meetings, and 27 Special 
Publications. 


To obtain your copy, write to 


Special Publications Department 
Society of Automotive Engineers 
29 West 39th Street 
New York 18, N.Y. 
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Since it is certain that hundreds of 
thousands of customers will hit the wing. 
shield, dashboard, and steering whee] 
next year, this is a fruitful place fo; 
engineering improvements which will re. 
main within the limiting factors of 
attractiveness and economic possibility, 


ATTITUDE OF THE ENGINEER 


It is assumed that the average auto- 
motive engineer sincerely believes that 
he asa professional, is a little brighter 
than the average driver. He is thus 
violently irritated when he reads in the 
paper what stupid thing some driver did 
that caused an accident. If it merely 
makes him disgusted, then he will throw 
up his hands and say, “What’s the use.’ In 
such a frame of mind, it is unlikely that 
he will make much use of his engineering 
ability to make cars inherently safer 
than they are today. 

Or the engineer can react in another 
direction. He can say to himself, “Some 
motorists are sheer geniuses at out- 
witting the engineer. But I am going to 
outsmart them. I am going to design 
safety features which will work no matter 
how many things they think up.” 

The engineer must swallow the bitter 
pill that he as a very poor “guinea pig’ 
as an average driver. He has to look at 
the dumb things some people d and figure 
out a way to overcome it by engineering 
design. He must assume dumbness, laziness, 
forgetfulness, and unskill fulness. And 
with the tools at hand he must do the 
best he can to save life — even if the 
man, woman, or youngster whose life he 
saves may not appear to be willing to try 
very hard to save his own. 

It also must be remembered there always 
will be members of society who will 
accuse car designers of causing traffic 
deaths, just as long as there remains 4 
single item which can be pointed to 4s 
having either contributed to an accident, 
or having failed to prevent one. Thus, 4 
an important part of the total automotive 
industry, the engineer must so position 
himself publicly that he is recognized 4s 
trying desperately hard to do everything 
possible to “preserve the customer.” 

(Complete paper on which this article 
is based is available from SAE Special! 
Publications Department. Price: 25¢ %° 
members; 50¢ to nonmembers. ) 
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NEW HYDROMATIC PROPELLER 
Reverses Blade Pitch 


THE hub mechanism and control system of 
the Hamilton Standard Hydromatic pro- 
peller have been modified for a new re- 
versible pitch model which produces 
negative thrust - at negative blade 
angles - for landing braking. 

Three major changes were made: The 
single-acting hydraulic system was 


*Paper “The Reversing Hydromatic and Its 
Control,” was presented at SAE Annual 
Meeting, Detroit, on Jan. 15, 1948. 


FROM A PAPER* BY Carl F Baker 
Chief Engineer, 
Hamilton Standard Propeller Division, UAC 


replaced with a positive double-acting 
system. The cam slot in the hub mechanism 
- which is used also for changing pitch 
and feathering - was extended at a steep- 
er angle at the end opposite the feather- 
ing range, and a new intermediate low- 
pitch stop was added. The hydraulic sys- 
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@Fig. | - Complete hydraulic system of the reversing Hydromatic propeller 
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tem used for the feathering operation was 
adapted for reversing, under separate 
actuation. Fig. 1 shows the new system. 

Here’s how the modified Hydromatic pro- 
peller system works: 

When an increase in blade pitch is re- 
quired to maintain constant speed, oil 
pressure exerted against a piston moves 
the piston and attached cam rollers in 
the axial direction. The axial motion is 
transformed into rotary motion of the 
blades by the cam rollers acting in 
helical cam slots. And the extreme high- 
pitch range of the cam slots is used for 
feathering. This much of the new Hydro- 
matic propeller is similar to the older, 
nonreversing type. 


PASSAGES DOUBLED 


For decreasing pitch, new passages have 
been added to carry oil to the other side 
of the propellermpiston. (Older models 
used the blade centrifugal twisting 
moment, supplemented by engine oil at 
constant pressure, to decrease blade 
pitch. ) 

Double passages for hydraulic oil were 
already available in engines because pro- 
peller engineers had foreseen the need 
for reversing and had been recommending 
this modification to engine builders for 
some time. Connecting passages were added 
in the propeller hub, as Fig. 1 shows. 

These double passages made it easy to 
modify the hub mechanism for positive 
fast blade angle reversing to the nega- 
tive position. Since positive oil pres- 
sure could be applied to the propeller 
piston in the decrease-pitch direction, 
all that was needed was an extension of 
the cam slot at the low-pitch range. The 
slope of the extension was made steep so 
that the blades would turn rapidly. The 
existing mechanical low-pitch stop was 
converted into a fixed negative blade 
angle stop merely by setting the stop for 
the desired negative angle. 

Added to the system was an intermediate 
low-pitch stop, which acts as a positive 
stop except when reversing is demanded. 
When the blades are at low pitch three 
dogs engage the propeller piston to 
prevent its movement farther in the 
decrease-pitch direction. The dogs are 
locked in position by a spring-loaded 
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mechanical wedge. Only application of 
high oil pressure - higher than the 
constant-speed control pump sends - jp 
the decrease-pitch direction can withdray 
the wedge. 


The sequence of actions for reversing 
begins with the propeller against the ip. 
termediate stops. 0il pressure is applied 
to the propeller piston and to the piston 
attached to the stop wedge Neither pis. 
ton moves until the oil pressure builds 
up to the pressure needed to withdraw the 
wedge. Then with the wedge out of the 
way, the propeller piston moves the dogs 
out of the way, and the blades are moved 
to the negative-pitch stops. 

For unreversing, oii pressure is ap- 
plied to the opposite side of the pro- 
peller piston, and the blades move in the 
increase-pitch direction. When the piston 
passes the position of the intermediate 
stops, the dogs - acted on by centrifugal 
force and by the spring backing up the 
wedge - move into position. The wedge 
seats itself to hold the dogs in posi- 
tion. 


ACTUATION OF REVERSING 


Since the direction of blade motion is 
the same for reversing and unfeathering, 
for unreversing and feathering, the 
feathering control system could take on 
the reversing function, although a dif- 
ferent means of actuation was needed. On 
the new, reversible-pitch Hydromatic pro- 
peller, feathering is actuated by a push- 
button in the cockpit, but reversing 1s 
actuated by the throttle. The throttle is 
arranged so that the closed-throttle 
position is toward the middle of tlie 
quadrant. When the pilot wants to reverse 
the propeller, he pulls the throttle back 
through the closed-throttle position. The 
farther back he pulls the throttle, the 
greater the power and reverse thrust. 

Some sort of throttle stop is placed at 
the neutral position so that the pilot 
knows when he passes into reverse. for 
added safety, the aircraft is designed 
with a safety latch - released either 
automatically when the plane contacts 
ground or by the pilot - which prohibits 
reversing. 

When the throttle enters the reverse 
sector of the quadrant, it trips a switch 
which energizes first a solenoid-operate¢ 
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valve in the constant speed control and 
then an electrically driven pump which 
supplies auxiliary oil for reversing and 
feathering. The solenoid-operated valve, 
shown in Fig. 2, allows the auxiliary oil 
to act against the pilot valve, moving it 
‘+o a position where it directs both 
auxiliary oil and constant-speed-control 
oil through passages to act on the pro- 
peller piston #n the decrease-pitch 
direction. The pump draws the auxiliary 
oil from the engine oil supply tank and 
supplies it at high pressure to the con- 
stant-speed control. The high pressure of 
this oil overpowers the governing func- 
tion of the control and opens the inter- 
mediate low-pitch stop in the hub. 

When the propeller blades are up 
against the negative-pitch stops, the 
pressure rise causes a pressure cutout 
switch in the control unit to break the 
electrical connection to the auxiliary 


pump. 


For unreversing, the throttle is moved 
forward toward the neutral position. 
Throttle-actuated switches first de- 
energize the solenoid valve in the con- 
stant speed control, allowing the valve 
to direct oil to the increase-pitch pass- 
ages. (See Fig. 2.) Then the throttle 
switches energize the electrically-driven 
pump for auxiliary oil. Pumping continues 
until the propeller piston has moved the 
blades to a point just beyond the low- 
pitch stops. An electrical angle-sensing 
device on the blade senses when this 
point is reached and shuts down the aux- 
iliary pump. 

With the termination of high oil pres- 
sure, the governor takes over control of 
propeller blade angle. 


(Complete paper on which this article 
is based is available from SAE Special 
Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 
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PROCESS CONTROL 
Steps Up BF 


EXCERPTS FROM A PAPER* BY 


the lote R. H. McCarroll 
FORD MOTOR CO. 





PROCESS control is the best way of get- 
ting much-needed quality control for many 
types of manufacturing operations. At 
Ford, process control sections in many 
different manufacturing departments help 
increase quality, lower costs, and in- 
crease volume of production. 

Aside from its normal duties, this 
section also aids manufacturing in many 
other ways. Particularly important are 
these two: (1) suggesting improved meth- 
ods or equipment and (2) training super- 
visory personnel for manufacturing de- 
partments. For example, a former super- 
visor of process control in the foundry 
section suggested a new method of core 


assembly and dipping on a cylinder block, 
cast in the gray iron foundry. It reduced 
cost, lowered repairs and scrap rate. 
Incidentally, this man is now assistant 
manager of Ford Foundries. Many depart- 
ment heads and supervisors came up through 
process control. 

It is difficult and often impossible to 
separate examples referring only to in- 
proved quality, reduced costs, and in- 
creased volume of production. They all go 
hand in hand. For this reason, the ex- 
amples that follow are presented by manu- 
facturing unit or types of work done - 
foundry, forging, plating, cold heading, 
and statistical quality control. 





Foundry 
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One way of minimizing rejections in 
foundry work is through venting to pre- 
vent blows. Vents must be properly lo- 
cated and kept open at all times during 
mold assembly to aid in removing gases. 

The sketch at left shows size and 
location of all vents in a deep jacket 
core of the Ford cylinder block. 

Metal pouring temperatures also must 
be controlled. Allowable limits aré 
definitely specified on all castings: 
Generally temperatures are taken op- 
tically, but checked regularly with im 
mersion pyrometers. 





*Paper “Production Process Control, 
What It Can Do for Quality, Costs, ané 
Volume,” was presented at SAE National 
Passenger Car and Production Meeting, 
Detroit, Merch 3, 1948. 
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Forging 





In the upper left is shown a display of 
dies with characteristics making them 
suitable for hot typing. Typed dies are 
both cheaper and longer-lasting. Less 
dies are being made by cutting; the pro- 
portion of dies made by typing is growing. 

Making a forging die by typing, shown 
in upper right, consists of forcing a 
master into a heated block of die steel. 
There is little or no machine work to be 
done on these typed dies. The hammer for 
this die is of 5000-lb capacity. 

More forged parts are being manufac- 
tured scale free, without pickling, and 
magnetic particle inspection (at left) 
is supplanting visual inspection. This 
method lends itself well to full auto- 
mation, with greater production,per 
worker and reduced costs the result. 
Fewer parts that are satisfactory are 
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rejected and fewer parts with objection- 
able defects are passed for reconsider- 
ation. 

Savings on a complete fluorescent mag- 
netic inspection unit for connecting 
rods were so great that cost of the equip- 
ment and installation, it is estimated, 
was amortized in about seven months. 

Another forging suggestion made by the 


Required Equipment, 


FORGED SPINDLES 

1 — Shear (weight for 2 spindles - 15 lb) 
5 — Ford Slot Type Billet Heat Furnaces 
5 — 4-in. Ajax Upsetters 
1 — Grinder (Snag when necessary) 
4 — Ford Slot Type Billet Heat Furnaces 
4 — 2500-lb Erie Steam Hammers 
4 — 55% Toledo Trim Presses 
4 - 56 Toledo Restrike Presses 

2 -— spindles for forging 

Weight of forging - 15 lb 

Weight of machined spindle — 3,70 lb 


Personnel Requirements (2 shifts) 46 men 
Floor Space Requirements — 5000 sq ft 


Personnel, And Floor Space 
for Forged Versus Extruded Front Spindles 


Process Control Section at Ford was the 
switch from the upset and hammer metho, 
to the hot extrusion method. The tabl. 

below points up the advantages of th 
latter method. Particularly noteworth, 
are the economies in machine tools ana 
equipment, manpower, and floor space. 
These requirements are based on a daily 
production of 900 forged front spindles 


EXTRUDED SPINDLES 
1 — Shear —-— 5% lb 
1 — Tumbler 


2 — 700 KVA Induction heating unit with 
two heaters 


2 — #5 National Maxi-Press 
1 — Trim Press 
2 — Double Wheel Grinders 
1 — spindle per billet 
Weight of billet - 5% lb 
Weight of machined spindle -— 3.85 1b 


Personnel required (2 shifts) 16 men 
Floor space requirements — 1000 sq ft 


Plating 





The permanent magnets on the plating 
racks at left have been found advantage- 
ous in many cases for holding the part 
during plating, These racks were devel- 
oped at the suggestion of a process 
control engineer. Below is a diagram, 
prepared for educational purposes, shovw- 
ing how much difference position of a 
part can make during plating. 


POSITION OF THE PART ON THE RACK 'S 
1MPORTANT 


~A 
Y 
J y 


PROPER romTioe ON RACK 
FREE GASSING & PROPER DRAINING. 





GAS TRAPPED SOLUTION TRAPPED 


— 
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he Cold Heading 


od The macro sections of cold heading dies 
le (below) show proper and objectionable 
he heat-treatment. Section at left indicates 
hy lack of proper hardening where it’s most 
% needed. (Darker section is the hardened 


area.) Right depth of hardness was devel- 
oped in section at right through proper 









“INCREASED PRODUCTION 


DUE TO CONTROL OF 


quenching procedure. 

The poorly-quenched die produced 8000 
pieces; properly-quenched die yielded 
34,000 pieces. The chart shows increased 
production of a few cold-headed dies after 
Process Control corrected treatment of 
dies. 





ON COLD HEADER DIE 





GRAIN SIZE, HARDENABILITY & HEAT TREATMENT OF 


















































TOOLS 
AVERAGE PRODUCTION EST, TOOLS TOOL COST | EST. SAVING 

BEFORE CHANGE AFTER CHANGE | CHANGE MADE | SAVED FER YEAR EACH PER YEAR 

40,000 60,333 weet teams 5! $ 4.35 | $ 221.85 

10,000 20 ,430 . 125 10,19 i27arsS 

30,000 33,500 35 4.85 167.75 

35,000 49 ,375 " 403 § .35 2156.05 

2,800 4 ,500 n 256 30,00 7680.00 

TOTAL SAVING PER YR. ON 5 DIES $ 11,499,70 
* Though still in its in- 
ey Statistical Quality Control fancy at Ford, statistical 


Ht 
wy ee 
a ett tt : 
TL Period 

p aa eriod Before 
a,.| Process Control 


’ Period After 
Process Control | 
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quality control has achieved 
some interesting results. 

The control chart at left 
depicts the situation before 
and after process control on 
heat-treatment hardness of 
spindles. 

In other cases statistical 
quality control has given a 
record of how the process is 
doing. Erratic conditions 
signal the shop to look for 
assignable causes - such as 
poor workmanship or unsatis- 
factory machines. 


$80 ng 
Of Reworks 


(Complete paper on which 
‘(T]| this article is based is 
Tr available from SAE Special 
Publications Department. 
Price: 25¢ to members, 50¢ 
to nonmembers. ) 











PROPOUNDS FUNCTIONA| 


‘EXCERPTS FROM PAPER* 3) 


GROUPING inspection steps according to 
life expectancy of truck and bus parts 
and adjustments, and recording all re- 
placements and repairs, makes up a posi- 
tive and commercial preventive maintenance 
program. Truck parts and assemblies fall 
into certain life expectancy groups, de- 
pending on ability to resist wear—be- 
cause of physical properties or dimensions, 
design or strength of devices to maintain 
tolerances, and capacity or capability of 
cleaning devices to insure uninterrupted 
operation. Due to factors not entirely 
within the control of the designer, these 
groups have a wide-range of life span. 
Life beyond certain limits is not expected 
from any of the units in the various 
groups. 

But a well-selected list of lubri- 
cating, tightening, adjusting, and clean- 
ing procedures, timed properly for each 
group, assures satisfactory vehicle per- 
formance under any circumstance. Inspec- 
tion operations, carefully selected and 
timed accurately for each group, uncover 
need for further attention—other than 
the preventive maintenance steps~which 
automatically arranges to return the part 
or assembly to a safe working condition. 

The manufacturer through his engineer- 
ing tests and service records builds up 
an experience with each model of his line 
as to the life expectancy of individual 


*Paper “Factors that Determine the Proper 
Intervals Between Preventive Maintenance 
Procedures,” was presented at SAE Annual 


Meeting, Detroit, Jan. 12, 1948. 


parts, he is therefore, in a position to 
select inspection intervals fairly accv- 
rately. But there are other factors that 
must be considered if proper preventive 
maintenance procedures appear in every 
contract he accepts. He must also analyze 
those factors pertaining to the cus- 
tomer’s transportation operation. 


OPERATION INFLUENCE 


He must know important specifications, 
present and anticipated annual mileage, 
also pertinent facts regarding the oper- 
ation and speeds, condition of roads 
size of loads, and length of daily hauls. 

This information tells many things that 
may be necessary to develop a plan t 
adequately protect the vehicle in the 
work outlined. 

For example, this is how varying oper- 
ating factors affect the development oi 
adequate preventive maintenance protec: 
tion: Two vehicles of-equal capacity work 
under conditions that are entirely op- 
posite - one hauls normal loads, over 
level terrain, at reasonable speed, 
good roads; and the other is continuous]) 
overloaded, in hilly country, over poor 
roads at high speed. 

Obviously the second vehicle will re- 
quire more variation in a te coll 
schedule than the first vehicle. We would 
consider one normal and the other abnor- 
mal and design the schedule accordingly. 
Certainly in one case closer attentiol 
must be given the entire vehicle - wit! 
particular emphasis on engine and ignl- 
tion, unit lubrication, cooling system, 
springs and brakes, drive, and drive 


SAE JOURNAL 





Fy 


he 


1] 


o> nn roo 


—a @®@wn~~<— @w 


-— ] 








NPREVENTIVE MAINTENANCE 


. BY 


n to 
>cu- 
that 
Llye 
rery 
lyze 


/US+ 


Ons, 
ge, 
Der: 
ids 
uls. 
that 
1 to 
the 


ive 


RNAL 





w.J. Cumming 


Field Service Manager 


The White Motor Co. 


lines. 

But total anticipated accumulated mile- 
age annually is the factor generally 
having greatest bearing on frequency of 
inspection intervals. 

All preventive steps,in all maintenance 
plans, are similar because they are all 
fundamental; therefore frequency of in- 
spections is the controlling medium in 
arriving at an economical and adequate 


jannual schedule. Although annual first 


year mileage may be low, remember that 
schedules for subsequent years must be 
expanded to provide for the accumulated 
mileage. Increased mileage calls for 
heavler inspections if the preventive 


maintenance plan is to be an economical 
one. 


MODIFICATION WITHIN FLEET 


This same flexibility can very readily 
be applied to the fleet preventive main- 
tenance schedule. There are two classi- 
fications found in many fleets that offer 
comparison, the low mileage pick-up and 
delivery and the high mileage over-the- 
toad group. Certainly in the annual 
schedule of inspection operations, no 
single list of procedures will fit both 
forms of transportation; and the dif- 
ference does not lie entirely in the wide 
‘arlation in total annual mileage. Oper- 
ating conditions again play aconsiderable 
part in the changed requirements. 

An analysis of the two transportation 
requirements will indicate need for care- 
‘ul attention to, and more frequent in- 
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pection of: ignition and fuel systems, 
drive and drive lines, lubrication, and 
certain chassis items for over-the-road 
vehicles; and clutch, brakes, and engine 
lubrication items for the pick-ups. A 
different schedule for each is necessary 
to gain economical maintenance for the 
fleet. 

Another important, but frequently- 
overlooked angle in designing an inspec- 
tion operations sheet is the sequence of 
procedures. We have found that a short 
test before actual inspection work begins 
is desirable - a 5 to 10-min interval is 
sufficient. This part of the inspection 
is preliminary and visual; but noting the 
result is a lead-up to possible later 
developments. Same is true of a check of 
the driver for complaints, which, often 
develops a hint of trouble that may not 
be too obvious. 

Natural sequence of procedures is 
generally maintained by listing mechanic- 
al steps from the front of the vehicle to 
the rear on one side, and from back to 
front on the opposite side. This is im- 
portant to maintenance of economical 
overall labor cost. It allows proper se- 
quence of dismantling steps~particularly 
in the heavier, long-lived units—when 
internal inspections occur. 

In other words, as inspection progresses, 
certain dismantling procedures take place 
until the unit requiring an internal in- 
spection is exposed or ready to be exposed. 


PARTS LIFE PATTERN 


Using those invaluable experiences re- 
garding our own product gained through 








engineering tests, 
reports and preventive maintenance re- 


technical service 


sults in the field, together with com- 
parative preventive maintenance results 
with other competitive vehicles, we have 
determined the average maximum life ex- 
pectancy of adjustments, parts, or units 
of vehicles under normal operating con- 
ditions. Within reasonable limits they 
fall into five maximum mileage groups, so 
that lesser mileagebut never more—can 
be applied to any group. 

With this information established, we 
have assigned inspection procedures re- 
quired to assure the satisfactory per- 
formance of certain parts and units to 
each of the five groups. 

Lubrication, because of its basic im- 
portance to the entire idea of preventive 
maintenance procedure, becomes the first 
consideration in our plan. For easy iden- 
tification we call it Operation “L”. Fur- 
ther, in the commercial scheme contact 
with the vehicle (due to circumstances 
beyond our control) is at times inter- 
mittent and not continuous; we there- 
fore set the lubricating periods at the 
2000-mile maximum mileage point in every 
contract. 

As an additional provision in the case 
of low annual mileage city operations, 
we stipulate also that the period shall 
not exceed 30 days. We recognize that 
under the most critical conditions there 
are certain units that may require at- 
tention at this same low mileage inter- 
val. For this reason we include the in- 
pection of such units as battery, air 
reservoir, lights, mirrors and signals, 
cab glass and interior, radiator, and 
tires. The entire time involved is reason- 
able and we do not consider overservicing 
as a serious possibility. 

Note that every method available has 
been used to insert maximum flexibility 
into the five groupings. A rearrangement 
of agroup or of individual inspections in 
any group is possible so that we may de- 
sign aschedule to fit varying transporta- 
tion requirements. 


For this reason we have arranged the 
units with the shortest life expectancy, 
or those that will require attention 
most frequently, into the first group 
or Lubrication Operation “L.” Those in 
the next frequency group or second group 
we designate as Operation “A,” on into 
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the third, fourth and fifth grouping, 
which are known as Operations “B : 


and “D.” ot 
In terms of maximum mileage, the grou 
life expectancies are: 
e "a 2000 miles maximum, 
a 4000 miles maximum, 
e “B” 20,000 miles maximum, 
e “C” 40,000 miles maximum, and 
e “D” 50,000 miles maximun. 


Flexibility is maintained in two ways. 
first, by combining all inspection pro. 
cedures of the first group into each 
succeeding group and second, by identi. 
fying each new item added toeach succeed). 
ing group by a prefixed star. In othe; 
words, “A” includes “L,” “B” includes “)" 
and “L,” and “D” contains all of the 
steps in the five groupings. A star pre. 
cedes all of the items in “B” that are 
not included in “A,” and those 
not found in “A,” “B,” and “C.” 

Combining operations and performing 
as many as five operations at one ap- 
pointment is simple with this method 
This scheme also allows the mechanic to 
make all inspections by following one 
inspection form, which provides a proper 
sequence to be followed. Identifying each 
new item added to an operation allows 
modification to fit any variation in cir- 
cumstance by simply eliminating certain 
named items in an operation and noting 
the change in the annual schedule. Too, 
an operation can be split (doing part at 
one mileage and the balance at another) 
by crossing out procedures in the form 
used at any appointment. 

For example, a typical schedule for an 
abnormal truck operation of 25,000 miles 
a year would require the following twelve 
operations annually, one each month, but 
not more than 30 days apart, in this se- 
quence: A,A,B,A,A,C,A,A,B,A,A, and 
Modified D. | 

In terms of individual groups it would 
actually receive: 


in “[)” 


e 12 “L” or lubrication operations 
e 12 “A”’ or the short-lived group, 
* 4 "=", 

e 2*c” and, 

@ 1 Modified “D” 


All of the above combine into a schedule 
of twelve monthly operations. 
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Selection of the proper inspection pro- 
cedures OF items to be inspected, assigned 
to each frequency group, is the most im- 


ortant single phase of the whole plan. 
agen lubrication group - Operation “L,” - 


waximum mileage 2000 miles or 30 days, 
we include: : 


}. Lubricate all points of the chassis 
(including all accessories); 


2 


2, Inspect all units for oil level; 

3. Fill radiator (test antifreeze in 
season); 

4. Refill battery with water; 

5. Inspect and lubricate all cab doors 

and hinges; 


6. Clean interior of cab and cab 
glass; 


7. Inspect all lights, mirrors and 
signals; 


co 


Inflate tires to proper pressure, 


9. Drain air reservoir; 


Our contact with items 2 and 3 is in- 
termittent and should normally be more 
regular. We do, however, assure ourselves 
of a proper condition at the time of our 
inspection and correct conditions if 
necessary. All other’items are well 
regulated. 

Next inspection covers the comparative- 
ly short-lived group - Operation “A.” 
This form includes those parts or units 
that will need attention at frequent in- 
tervals to assure satisfactory results, 
as regards both proper functioning of 
one unit alone and its relation to other 
units. For example, battery condition 
beyond “low water” may affect the entire 
electrical system. And belt adjustment — 
beyond actual condition of the belt it- 
self—may affect the satisfactory opera- 
tion of the water pump, generator, and 
alr compressor. 

Selection of units in every group, 
therefore, may depend not only on the 


conservative estimate of the life span 


of the unit or paft alone, but on the 
relative importance of insuring satis- 
lactory operation of other units. 

In Operation “A” the first five items 
ve consider visual inspections only; in 
the case of the following five items, 
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the first step is a visual check, 


fol- 


lowed by an adjustment if necessary. All 
visual inspections can be made in the 
cab at the time of the 5 or 10-min test 
run. 


Operation “A” includes the following 


steps in sequence: 


3| 


1. 


10. 


ll. 


12. 


53 


14. 


i>. 


16. 


RY. 


18. 


19. 


20. 


Oil pressure - inspect idling and 
maximum with engine hot. 


Speedometer - check for proper 
operation. 


Instruments — all-check for 


operation. 


Horns and windshield wipers - 


check. 


Switches - check - all. 


Choke assembly - check for oper- 
ation - adjust if necessary. 


Clutch, adjust if necessary - pedal 
lash 1 to 1 1/4 in. 


Brake (hand) - check - adjust if 


necessary. 


Belts - adjust if necessary - 1/2 
to 3/4-in. deflection 
pulleys. 


between 


Generator charging rate - inspect, 
reset if necessary. 


Distributor Points - clean, dress 
and adjust. 


Spark Plugs - remove, clean, ad- 
just,and test. 


Fuel Pump - tighten - clean bowls. 


Carburetor - tighten bolts, clean 
screens, inspect for leaks. 


Air Cleaner - clean and re-oil - 
refill oil-bath type. 


Governor - check operation - reset 
if necessary. 


Engine idling speed, 
350-400 rpm. 


adjust - 
Cylinder head nuts or cap screws - 
check with tension wrench. 


Oil filter - replace cartridge - 
drain and clean case. 


Oil level - check all units. 











21. Chassis - lubricate complete - use 
Operation Sheet “L” - change en- 
gine, axle or transmission lubri- 
cant if necessary. 


22. Battery, check - should read 1.275 
to 1.300 recharge at 1.225. 


23. Rims and wheel stud nuts (front) - 


check and tighten - true-up wheel 
rims. 


24. Toe-in - check, adjust if necessary - 
inspect tie-rod and drag-link ends. 


25. Rims and wheel stud nuts (rear) 
check and tighten - true-up wheel 
rims - tighten axle stud nuts. 


26. Brake (Service) check fluid level - 


adjust if necessary. 


27. Tires - inspect for cuts, bruises 
and other irregularities. 


28. Hoods, fenders, running boards, 


etc. - check for tightness and 
condition and report. 


Note that the operations are arranged. 


ina natural sequence, the foremost 
being performed with the vehicle on the 
floor, those following on the lift and 
the balance on the floor. Unless arranged 
in this manner, production is curtailed. 
Only lubrication and those operations 
that can be performed to better advantage 
occupy the lift at any time. 

In Operation Form “B” we include not 
only those inspection procedures called 
for in both Operation “L” and Operation “A,” 
but additional items with a life expec- 
tancy of 20,000 miles, each prefixed by a 
star and all arranged in a new sequence. 
The starred items read as follows: 


1. Vibration Damper - check and 
tighten if necessary. 


2. Distributor - lubricate according 
to Manual. 


3. Condenser - check with analyser. 


4. Coil - check with analyser. 


3. 


10. 


ll. 
12. 





Crankcase ventilation systen . 
clean. 


Oil filler cap - clean. 


King pins and bushings - check 
and report. 


Springs, shackles, pins, 


bushi 
and brackets (front) - naka, 
broken leaves and center bolts — 


tighten clips and U-bolts _ check 
for wear looseness. : 


Steering mechanism - check, adjust 
if necessary. 


Springs, shackles, pins, bushings 
and brackets (rear) - check for 
broken leaves and center bolts - 
tighten clips and U-bolts - check 
for wear and looseness. 


Fifth wheel mounting - tighten. 


Windshield and lights - check and 
clean, 


After completion of the “B” operation, 
at which time 40 individual inspect ions 
were made, follows frequency group “C” - 
having a life expectancy of 40,000 miles. 


Same 


identification of new items occu 


and the list reads as follows: 


l. 


Clean engine. 


Gear shift mechanism - check. 


3. Radiator, water pump and lines - 


check for leaks - tighten mount- 
ing bolts. 


4. Fuel pump - check vacuum and pres- 


sure. 


9. Distributor - clean, check, and 


10. 


32 


adjust with analyser. 
High tension wiring - check. 


Ignition primary terminals - 
tighten. 





Timing - check, using timing light. 


Starter - check brushes and opera- 
tion. 


Regulator, relays and connec- 
tions - check. 
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11. Manifolds and exhaust system - all 
- check and tighten. 


12. Compression in each cylinder - 
check with compression gauge. 


13. Carburetor - clean, readjust. 


14. Battery cables - check, clean, and 
tighten - apply vaseline. 


15. Valve tappets - check for clearance. 


16. Oil leaks inengine - check, tighten 
oil pan and bell-housing. 


~ 


. Differential to housing - tighten. 


18. Propeller shafts - inspect for 
worn joints, tighten bolts, re- 
port wear. 


19. Gas tanks, vents, lines - check. 


20. Flexible hoses - all = check con- 
dition. 


bho 
— 


. Brake System - all type units - 
check supply tanks, master, cylin- 
der, connections, reserve tank, 
valves, slack adjusters, air com- 
pressor, vacuum unit - check and 
lubricate. 


22. Body bolts, cab mounting bolts - 


tighten. 


23. Wheel bearings (front) - remove, 
clean, repack and adjust — check 
brake lining for wear, wheel 
cylinder for leaks and drums for 
scores. Check oil seals. 


24. Wheel bearings (rear) - remove, 
clean, repack and adjust - check 
brake lining for wear, wheel cyl- 
inders for leaks and drums for 
scores. Check 011 seals. 


25. Bumpers - tighten. 


“C” Operation requiring 62 individual 
inspections (wherever possible preliminary 
operations in preceding groups are com- 
bined) is followed by the final “D” Oper- 
‘tion. It contains the longest life group 
“ith an expectancy fixed at 50,000 miles. 
"hile there are but six new items in 
Jperation “D,” they are important to the 
Plan and certain items are often called 
‘or in schedules of comparatively low 
Mileage. This list reads as follows: 
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1. Cooling System - reverse flush. 


2. Oil pan - remove, clean, check 
condition of engine, clean pump 
screens - report. 


3. Engine supports and brackets - 
check and tighten. 


4. Transmission cover - remove, check 
bearings and gears. 


5. Rear axle center - remove check 
tooth contact and backlash and 
general condition - report - adjust 
if necessary. 


6. Radius rods - check and tighten. 


Reverse flushing the cooling system, 
being a seasonal inspection may, at the 
discretion of the service manager, be 
performed at any date he sees fit by re- 
cording the individual change in the 
master schedule. This remains true of any 
item or operation he desires to perform, 
if it will help the overall performance 
of the vehicle. 

Naturally the quality and type of pre- 
cision checking equipment and tools has a 
bearing on the speed and accuracy of all 
checking operations. Finally the accuracy 
of personnel is of the greatest impor- 
tance. Without punctuality in the deli- 
very of the vehicle for service, success 
cannot be expected either. 

To insure a complete record of each 
step in the performance of our obliga- 
tion to provide a satisfactory program 
for the owner, all inspections completed 
are checked on the form by the mechanic. 
Those not completed and, therefore, in 
need of repair are also checked. “Need 
attention” items are performed by another 
mechanic on a new repair order. 

To eliminate deviations from this plan- 
ned procedure, we provide an instruction 
sheet which describes all the mechanical 
procedures required by each inspection 
step in the program. It positively sepa- 
rates preventive maintenance from re- 
placement and repair by printing the 
preventive maintenance steps in black and 
the repair steps in red. We use this 
sheet also as a training medium for pre- 
ventive maintenance mechanics. 

(Complete paper on which this article 
is based is available from SAE Special 
Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers. ) 











THE new multi-transformer welding and 
poke spotwelding methods cut costs and 
time of car welding, which consumes 20% 
of the production man-hours at Briggs 
plants in Detroit and Evansville. 

The multi-transformer welding tech- 
nique, Fig. 1, uses a group of small 
transformers with one or more secondaries 
to each transformer. For the first time 
this method allows transformers to be 
placed close enough to the work so that 
very short secondary leads can be used 
between transformer and welding gun. 


It also keeps secondary connections 
side-by-side as they should be, instead 
of in a large loop spread far apart, in 
hydro-matic and ultra-speed units. This 
compact secondary loop condenses trans- 


former size, making for a smaller and 
neater machine. 


ELECTRICAL LOAD LOWERED 


The smaller secondary loop allows more 
transformers to be fired from each phase 
of a three-phase system, without imposing 
a larger load on the system. For example, 
four multi-transformers having four guns 
each can be fired successively on each 
of the three phases. This produces 48 
spots at the same time, imposing a load 
of 160 to 200 kva on each phase. 

To produce the same number of spots at 
once, the earlier hydro-matic and ultra- 
speed methods would 
require 400 to 500 
kva on each phase. 

In addition to this 
power-economy advan- 
tage, the multi-trans- 
former does the job 
ina very much shorter 
weld time. The multi- 
transformer’ takes 
three separate firings 
or weld times to com- 
plete a 144-spot as- 
sembly. Assuming a 
weld time of 20 cycles, 
two cycles to change 
the firing relay from 
one transformer bank 
to the uext one, 
10 cycles squeeze 
time, and 10 cycles 
hold time, the 
total job would 





NEW CARP 


BASED ON A PAPER* Bj 


E.O. GCourtemanche 
Welding Engineer, Briggs Mfg. (, 


take only 84 cycles - a trifle over | 1/2 
sec. 

For the same job, the ultra speed takes 
3 to 3 1/2 sec and the hydro-matic 6 to’ 
sec. 





*Paper “Modern Welding Procedures 1: 
Building Car Bodies,” was presented at 
SAE National Passenger Car and Pro- 
duction Meeting. Detroit, March 3, 1948. 


@Fig. | - This multi-transformer welder 
operates better than twice as fast 4s 
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Multi-transformer welding speeds up the 
welding cycle of the machine and produces 
considerably more pieces per hour, pro- 
vided better and easier loading methods 
are used to take advantage of the short 
weld time. 

Second new advance in this field, poke 
spotwelding Fig. 2, uses a lightweight 
cun, a fixed electrode, a device for 
cooling the electrode, and a means for 
surrounding the weld area with argon gas. 


previous methods on about half the power. 
Close-up of welder at work is at right 








@Fig. 2 - The recently-developed poke spot- 
welder is designed for hard-to-get-to places 


To make the weld, the operator pushes 
the gun against the work surface, opens a 
valve which starts the gas flowing, and 


closes a switch in the gun handle. This 
sends high-frequency current flowing from 
electrode to work piece. 

The high-frequency current starts the 
high welding current flowing. After a 


preset time interval-— 
which can be varied 
to suit the material 
being welded — both 
currents are shut off 
and the weld is com— 
plete. Chief use of 
this method is for 
places where portable 
welders can’t be used. 
For example, it’s 
particularly-welli- 
suited for boxed sec- 
tions found at pillar 
reinforcements to the 
floor pan, seat risers 
to the floor pan, and 
similar locations. 

As poke welding de- 
velops, it will become 
advantageous for many 
other applications. 











BONDED BRAKE LININGE 


BASED oN PAPER* BY W. R. ROdger Brakes Engineering Division 


€ J. V. Hendrick Rubber and Plastics Laboratory 
CHRYSLER CORP. 


DEVELOPING production methods for making 
bonded brake linings was a less than 
simple problem. Nearly every phase of the 
job posed its own unforeseen troubles - 
which eventually were overcome. 

Quick cures for cement proved to be 
elusive. Only after running inte exces- 
sive bond failures did we find where and 


*Paper “Bonding Brake Lining to Shoes,” 
was presented at SAE National Passenger 
Detroit, 


Car and Production Meeting, 
March 3, 1948. 
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how to take proper temperature readings. 
Cement-curing troubles also fouled up 
shear test results. And experience pointed 
up the import of clean shoe surfaces, 

A quick method of curing the cement is 
a must so as not to tie up a large number 
of production clamping jigs. High-fre- 
quency induction equipment had been used 
experimentally with some success. Although 
1t gave satisfactory cures in 2 min, with 
cement line temperature reaching 350F, 
this cure was too slow for commercia! 
production. Infra-red held little improve- 
ment over the old oven method, taking 20 


@Fig. | - Rear view of 
shear test apparatus 
showing cam and valve 
to give cyclic pressure 
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instead of 30 min. 

During the investigation of various 
heating methods, it was known that the 
cement would cure properly in 15 min if 
the temperature were 315F. But to cure 
the cement in this length of time, the 
oven must be set considerably higher than 
315F to raise the cement line temperature 
to that figure in the shortest possible 
time. Shoe size and oven type greatly 
influenced this temperature. 

We were reluctant to cure cement at 
cement line temperatures higher than 350F 
for fear of disintegrating the cement or 


eFig. 2 - Presence of 
zinc plating on these 
bonded brake shoes led 
to bond failure on the 
inertia dynamometer 
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harming the brake lining. Additionally, 
the shoe rather than the lining had al- 
ways been cemented to prevent oxidation 
of the cleaned shoe. 

While experimenting with other bonding 
applications, it was found that the cement 
could be cured quickly if the metal com- 
ponent was not cemented, but heated to a 
relatively high temperature and then ap- 
plied to a cemented surface. A method 
similar to this one in principal was 
adapted to brake lining bonding and rem- 
edied many ills. 

First, curing temperatures considerably 





‘UNAGED 
FAILED AT 425 STOPS ‘ 











Sk@ES oe ME ei 








cow AGED AT 40°F - SOHR 


ox 


higher were used - 400F and 425F versus 
315F - which speeded the cure. Second, 
heating the metal component of the as- 
sembly brought the cement line to maximum 
temperature almost immediately. Third, 
the lining was never overheated, except 
for a very thin section at its faying 
surface. 


Though simple and effective, this method 








@Fig. 3 - These brake 
shoes were belt ground, 
completely removing the 
zinc plating to give a 

good bond 


@Fig. 4- Total strength 
of a shoe-lining assen- 
bly with riveted lin- 
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| lso was too slow, even if the shoe had 


been preheated before being placed in the 
hot clamping jig. Higher temperatures 
were tried to shorten the cure, but were 
unsatisfactory; the cement precured and 
a skin, formed over its surface before 
setting complete clamping pressure, pro- 
juced an unsatisfactory bond. 

A modification of this process - the 


 iot-Shot method - turned the trick. It 


consists of a partial cure of 30 sec, 
followed by a final low-temperature cure 
in an oven or bank of infra-red lights 


m after removal of assembly from the clamp- 


ing jig. The high-temperature precure 


’ softens the cement and partly cures it. 
| This gives adequate temporary adhesion to 
' hold the assembly together during hand- 


ling in the final curing oven. 

Getting correct temperature readings 
of the cement line during the complete 
processing cycle is closely associated 
with cement-heating method. Experience 
showed 1t waS more important to measure 


right, develop a total 
shear resistance of 
13,200 lb in an assem- 
bly, and 6600 Ib at 


cement line than oven temperature. In 
experimental work these temperatures were 
measured by thermocouples inserted between 
lining and shoe. Necessity of measuring 
temperatures this way, with a recording 
potentiometer, was forcefully brought to 
light in early development work. 

Many bonds failed for no apparent rea- 
son, except that the cement appeared to 
be undercured. Yet all ovens, according 
to their own temperature recording sys- 
tems, were set at correct curing temper- 
atures. 

To find the cause of these failures, a 
dummy shoe and lining assembly, with a 
thermocouple inserted, were placed in the 
ovens. Temperatures recorded during this 
test showed that cement line temperatures 
were considerably below specification in 
all ovens as well as in the clamping 
mechanism. Raising oven temperatures pro- 
duced acceptable bonds. 


SHEAR TESTS DECEPTIVE 


Improper curing also upset correlation 
of shear test and dynamometer test re- 
sults. Under certain conditions, bonded 
linings found acceptable in both hot and 
cold shear tests, failed rapidly in the 
dynamometer test. 

This lack of correlation probably 
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stemmed from under-curing of the cement. 
When under-cured, the cement is tenaci- 
ously plastic. In the shear machine it’ li 
hold up for a relatively short period 
during which pressure is applied. For 
this reason load readings at point of 
failure are fictitiously high. But in the 
dynamometer test, the load is applied 
cyclically and overa long period of time. 
In a bonded lining with under-cured ce- 
ment under dynamometer test, cement flows 
until failure occurs. 

Since the dynamometer test cycle is 
much too long for practical production 
testing, efforts are under way to develop 
a rapid shear test more nearly duplicat- 
ing dynamometer test results. The shear 
test machine was modified to give cyclic 
loading, as shown in Fig. 1. Currently, a 
45-sec cycle - 30-sec load and 15-sec 
unload - is being used. Brake lining 
samples of known characteristics are be- 
ing tested at various shear pressures and 
cyclic-loaded to failure. 

It’s proposed that similar tests be 
conducted at different altitudes when 
more information is available. This is to 
find the most suitable standard test con- 
dition giving rapid results, reliably 
consistent with the dynamometer test. 
Development of such test is urgent for 
this process where temperature, pressure, 
and cleanliness conditions are so vital, 
where production is so rapid that a few 
hours output of poorly-bonded assemblies 
would be costly. 


VIRTUE OF CLEANLINESS 


The process also goes awry if the shoe’s 
faying surface isn’t clean. Cleaning here 
means complete removal of grease, oxide, 
dirt, and plating. Before it was known 
for sure that zinc plating must be re- 
moved, various cleaning methods were 
tried — chemical, grit blast, sand blast, 
hydroblast, and belt grinding. 

Only the belt grinding method suf- 
ficiently removed the zinc from the shoe 
surface to produce an acceptable bond. 
Fig. 2 shows a pair of shoes that were 
hydroblasted. All the zinc wasn’t re- 
moved, according to chemical analysis. 
Bond on these assemblies failed early in 
the dynamometer test. Zinc plating ac- 
tually came off the shoe on the left and 
adhered to the lining. 





Fig. 3 shows a pair of shoes that wer. 
belt ground. Chemical analysis indicate; 
no zine present. These assemblies pags,; 
all dynamometer tests, including sa); 
spray aging, without indication of bop, 
failure. 

Another difficulty in this progran. 
educational rather than productionwise . 
is making people understand the advantage; 
of bonded linings. In some cases servic. 
men and laymen feel that rivets, being 
mechanical and visible, are a safer way 
to attach brake lining to the shoe thay 
cementing. “Glueing,” sometimes used, js 
derogatory to any bonding process. 


BONDING VERSUS RIVETS 


A true picture of the vastly superior 
strength of bonding over riveting is given 
in Fig. 4. Average shear strength of the 
riveted samples, at left, is about 30( 
psi, giving a total shear strength of the 
shoe-lining assembly of 1200 lb. Average 
shear strength of bonded brake Lining, 
shown at right in Fig. 4, is about 60( 
psi. An ll-in. brake shoe has 22 sq in 
of lining adhesion area, so that tota! 
shear strength of a bonded shoe-lining 
assembly is about 13,200 lb. 

Shear strength of the bonded assembly 
at higher temperatures is about 6600 |b- 
five times greater than riveted lining 
strength. This is more than experimental 
promise. 

Bonded lining processes have progressed 
to where volume production can be started 
But new developments are being worked on 
to greatly decrease equipment, floor 
space, and manpower required in the fac- 
tory. In the future we may see cement 
applied to the lining as an integral part 
of the lining plant’s molding process. 
New ways of heating by high-frequency 10- 
duction, now under investigation, will 
reduce bonding equipment to a minimum. 

It’s possible that bonded linings to 
gether with other mechanical improvements 
in the brake system will greatly reduce 
maintenance costs. Perhaps passenger cars 
will not need brake lining replacement ° 
adjustment for the life of the vehicle. 

(Complete paper on which this article 
is based is available from SAE Speci 
Publications Department. Price: 25¢ 
members, 50¢ to nonmembers. ) 
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THRUST AUGMENTATION 


Boosts Turbojet Engine Performance 


BASED ON A PAPER* BY Edward Woll 


Aircraft Gas Turbine Engineering Division 


) POOR climbing ability, reduced maneuver- 
/ ability at extremely high altitudes, and 
' lower ratio of thrust to horsepower 
' (0.6 as compared with 3 for propeller 


> units) make it desirable to equip jet 


| engines with some method of thrust aug- 
mentation (1) to shorten the take-off run 
' for operation from small landing fields 


® or carriers or when an extra heavy pay- 


load is carried and (2) to maintain good 
maneuverability at high altitudes. 

Thrust can be augmented by increasing 
the airflow rate, the total temperature 
before the jet nozzle, or the pressure 
ratio across the jet nozzle. 

The airflow rate can be increased by 
operating the engine at higher speed; 
cooling the inlet air to the engine 
through the use of a refrigerant; or by 
adding a more dense fluid to the air, 
for example, water injection at the com- 
pressor inlet or into the combustion 
chambers. Augmentation schemes also in- 

| crease the jet velocity by increasing the 
pressure ratio across the jet nozzle. A 
reheat cycle makes it possible to in- 
crease the exhaust gas temperature above 
that normally permissible. 


*Paper “Turbojet Engine Performance 
Characteristics with Reference to Methods 
of Augmentation” was presented at a 
meeting of the Southern California Sec- 
tion of the SAE, Los Angeles, Calif., 
Feb. 5, 1948. 
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General Electric Co. 


Actually, augmentation is no solution 
for low propulsive efficiency, but it 
does offer a means for increasing thrust 
of powerplants now in use with little 
additional weight and complication, with- 
out resorting to extra large engine or 
additional engines for most applications, 
although the increase is gained at the 
expense of high specific liquid consumption. 


METHODS OF AUGMENTATION 


Schemes to augment thrust include the 
following: 

1. Reheat cycle - commonly referred to 
as tailpipe burning - appears to be the 
most practical augmentation scheme. (See 
Fig. 1.) After expansion through the tur- 
bine, heat is added at constant pressure 
to the exhaust gas at a point downstream 
from the turbine wheel, yielding a temper- 
ature much higher than could be withstood 
by the stressed turbine blades. In this 
manner, it is possible to eject the gas 
at a much higher velocity than without 
reheat, increasing the thrust accordingly. 

Fig. 2 shows the degree of augmentation 
at zero ram plotted against total speci- 
fic fuel consumption (engine fuel and re- 
heat burner fuel). With this method there 
is the lowest specific fuel consumption 
commensurate with high thrusts. The cycle 
can be used not only at take-off, but 
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also in flight as long as there is any 
fuel available. In addition, the net 
thrust is further increased at high plane 
speeds: at 600 mph the net thrust with 
tailpipe burning is nearly equal to the 
output of two turbojet engines operating 
in the normal manner. The reheat burner 
also makes it possible to maintain dry 
sea-level thrust up to higher altitudes. 
At 600 mph, sea-level thrust can be main- 
tained up to about 30,000 ft. At lower 
speeds, sea-level thrust will be main- 
tained to altitudes of not less than 
20,000 ft. The reheat burner is somewhat 
analogous to the turbosupercharger in 
one respect: they both make it possible 
for an airplane to maintain a high de- 
gree of maneuverability and combat pro- 
ficiency at high altitudes. 

2. Bleed-burn cycle - Fig. 3 shows an 
axial-flow machine that has been modi- 
fied to use this cycle. A small per cent 
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@Fig. 2 - Variation of total specific fuel con- 
sumption with thrust augmentation by means of 
reheat cycle - full rated engine speed 
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es, 


of the total airflow is bled from th 
high-pressure part of the system. 7, 
maintain full engine speed and the sane 
thrust, water is injected into the con. 
bustion chamber to replace the extracted 
air, which is led out through a separate 
duct to an auxiliary combustion chamber. 
thus bypassing the turbine. Here the air 
is heated to a temperature higher than 
would be permissible in the main engine. 
This hot gas is then discharged in: 
manner similar to that of the main strean 
(which is passing through the engine) but 
at amuch higher velocity, thus increasing 
the overall thrust of the machine. The 
high liquid rate makes this scheme usable 
only for take-offs. A combination of water 
injection at the compressor inlet and 
the bleed-burn cycle has also been tried. 

3. Water: or refrigerants, such as an- 
monia and carbon dioxide, can be sprayed 
into the air either at the compressor in- 
let or upstream from the compressor (as 
shown in Fig. 4). Water can also be in- 
jected directly into the combustion chan- 
ber (as shown in Fig. 5). 

Injecting water, for example, at the 
compressor inlet results in the follow- 
ing: (1) the incoming air is cooled (i! 
the air is not saturated); (2) the air 
is cooled as it is being compressed; (3 


the pressure across the jet nozzle in | 


creases; and (4) the mass of fluid handled 
by the machine is increased. 

A 24% increase inthrust can be realized 
with water injection in a centrifuge! 
machine, but the increase is obtained # 
a very high specific liquid consumption. 
Water-alcohol injection tests on anaxial- 
flow compressor turbojet showed an 1” 
crease of 12-16% in thrust. The higher 
value was obtained with water injectio 
at the compressor inlet, the lower value 
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loFige 3 - Bleed-burn cycle 
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mith water and alcohol injected into the 
scombustion chambers. 


There are, however, limitations to the 
increase in thrust obtainable through 


ithe use of water. At high water rates the 


exhaust gas temperature exceeds the normal 
value, but this can be corrected, within 


Blimits, through the use of a variable- 


area tailpipe nozzle. Continued use of 


Shard water leaves a deposit on the walls 


of the air passages, causing a decrease 
in performance. Engines run in water 
tests did not stand up as well as those 
operating as nonaugmented engines for 
the same length of time. In view of the 
high liquid consumption, water injection 
“ill find use for take-offs only. 

4. Overspeed is not an augmentation 
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method in the strict sense of the word, 
but it is a simple means of increasing 
thrust for short periods by increasing 
the engine speed. Unfortunately, there 
is also an abnormally high exhaust tem- 
perature under these conditions. A 4-5% 
overspeed has been used successfully in 
high flight speed tests and in ground 
proof tests to establish a war emergency 
rating. Augmenting in this manner is not 
a recommended procedure except in an 
emergency, however, since overspeeding 
with overheating is a direct cause of 
shorter engine life. 

(Complete paper on which this article 
is based is available from SAE Special 
Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 











ON-THE-JOB TRAININGH 


THE severe shortage of trained and ex- 
perienced mechanics that existed just 
after the war led to the establishment of 
a training program that has proved most 
successful in developing capable and re- 
sponsible mechanics. 


SELECTION 


In general, the best candidates have been 
found among ex-+servicemen that worked 
in various maintenance shops while 
in the armed torces. In some instances 
they had had additional civilian experi- 
ence prior to the war, which has resulted 
in their being even better qualified. 

Various tests are used to select the 
best men from those available. 

The first group of tests, consisting of 
the visual acuity, depth perception, 
field of vision, driver’s reaction, dis- 
tance judgment, and Siebrecht attitude 
scale, are given to find out if the ap- 
plicant is qualified to go out on road 
calls or to perform any other duty re- 
quiring that he drive. 

Then the Scott IQ test is used to de- 
termine arithmetical reasoning, quickness 
of thinking, quickness and accuracy of 
judgment, clearness of perception, degree 
of comprehension, and ability to follow 
instructions. 

The O’Connor block test is also given 
to determine ability to take things apart 
logically, to catalog the various con- 
stituent parts mentally, and to put them 
back together again in the shortest pos- 
sible time. 

The Purdue mechanical adaptability test 


*Paper “Experience with Apprentice 
Mechanic Training” was presented at the 
SAE National Transportation Meeting, 
Philadelphia, April 1, 1948. 
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is used to aid in identifying men an 
boys that are mechanically inclined ay; 
that, therefore, are most likely to sy. 
ceed in jobs or training programs callin 
for mechanical interests and abilities 

After having satisfactorily passed th 
above test, each applicant undergoes , 
good general physical examination to ¢. 
termine if he is capable of handling th 
type of work to which he will be sy). 
jected. This examination is based o 
standards set forth by the Interstat: 
Commerce Commission. The results are re- 
corded on the following forms: personal 
and medical history, Keystone visua! 
survey test, and the physician’s certifi- 
cate. 

If all of these tests have been passe 
satisfactorily, the applicant is inter- 
viewed by the director of maintenance, 
who finally determines whether or not le 
is to be hired. 


TRAINING PROGRAM 


An on-the-job training program was de- 
veloped that consists of practical train 
ing in each maintenance department 11 
conjunction with regularly scheduled 
classroom instruction. 


The on-the-job training extends over ! 
period of 16. weeks. Apprentices spend two 
weeks in each of three different depart: 
ments in the repair shop. Then they are 
assigned to productive jobs in the shoj 
for 6-12 weeks, after which they ar 
again assigned to three more departments 
for concentrated, on-the-job training. 

This procedure is followed until eae 
man completes the training in al] depart: 
ments, whereupon he is permanently 4° 
signed to the work for which he is best 
qualified. This is determined by his per 
formance grades and the man evaluati 
records made out by the foreman and 1" 
structors in the various departments. 
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Fleet Mechanics 


nase oN A PAPER* BY A. Walter Neumann 


Assistant to Executive Vice-President 


WILLETT CO. 


Related technical instruction is taught 
through regularly scheduled weekly class- 


broom sessions held throughout the year 
(except July and August). This material 


¢ 


is presented by outside technical auth- 


orities or by skilled experts within the 


company. Every phase of the work is 
covered as completely as possible through 


lectures, movies, demonstrations, group 


performance, and examinations. 

Whether or not an appréntice is quali- 
fied for graduation after having completed 
his training is determined by three per- 


jformance grades, which are averaged for a 


final mark. These grades are: 

1. A theoretical final examination 
covering all the related technical class- 
room instruction. 

2. On-the-job training records, aver- 
aged for all departments. 

3. Apractical performance examination, 
vhich carries the greatest weight because 
it - more than anything else - determines 
if the man is able to get the job done on 


B his own ability. 


It consists of the trainee performing a 
complete preventive maintenance service 
inspectionof the vehicle assigned to him. 
lle notes what additional work is necessary 
to put the vehicle inA-] condition, mekes 
cut a work order, and then does the work 
as indicated. 

After the graduates have been selected, 
4 graduation party is arranged, when 
‘plomas are presented. 
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The correlation between the initial 
qualification tests (Scott IQ and Purdue 
mechanical adaptability tests) and per- 
formance grades is extremely good, in- 
dicating that these tests are definitely 
an aid to management in the selection of 
the right man for a job. 


COSTS 


The estimated annual cost to train an 
apprentice under this program is $252. 
This figure covers supervision, instruc- 
tion, clerical work, equipment, labor, 
and graduation. 


RESULTS 


The results of this training program 
have been most pleasing. Out of 33 ap- 
prentices signed up, only five left after 
the first six months. This is only a 15% 
turnover. It was found that if a man re- 
mained for 30 days, he was very likely 
to be permanent. 

As of Jan. 1, 1948, 21 men have gradu- 
ated, and five more will graduate in June. 
Thus, from a total of 33 apprentices ,26 
will have remained to graduate. So far, 
only one has left after graduating to 
take a job elsewhere. 

(Complete paper on which this article 
is based is available from SAE Special 
Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 











Ceramics May Serve 


FOR TURBINE BLADES 


CERTAIN porcelains may surpass metals 
as turbine blade materials in the temper- 
ature range 1500-1900 F — astounding as 
it may be to people accustomed to think- 
ing of porcelains in terms of teacups. 

Porcelains do not have the strength of 
metals at room temperature, but they do 
not lose so much strength as temperature 
climbs. Besides, porcelains are lighter. 
They have excellent resistance to creep 
below 1900 F, and they appear to become 
even more resistant to creep under pro- 
longed loading. 

The one questionable characteristic of 
porcelains is their ability to withstand 
thermal and mechanical shocks. This is 
a difficult property to measure. Shock- 
resistance tests for screening porcelains 
have been developed, but they are not 
sufficiently rigorous to supply the final 
answer. 

Even though tests or service shows that 
porcelains do not have the shock resist- 
ance for turbine blade service, they are 
almost certain to replace metals in other 
high-temperature applications. 

It is the ability of porcelains to 
retain much of their initial strength at 
elevated temperatures that puts them in 
competition with metals at temperatures 
above 1500 F. A number of metallic alloys 


*Paper “Ceramic Bodies for Turbojet 
Blades,” was presented at SAE Annual 
Meeting, Detroit, Jan. 14, 1948. 


BASED ON A PAPER* BY R. F Geller 
Chief, Porcelain and Pottery Sectio 


National Bureau of Standard; 


have 100-hr stress rupture tensil: 
strengths over 40,000 psi at 1200 F-, 
greater proved strength than any knom 
ceramic has at any temperature - but th 
strength of metals decreases rapidly 
above 1200 F. Yet some porcelains har 
sustained tensile stresses as high as 
17,000 psi at 1800 F for periods exceei- 
ing 100 hr. 

The low density of porcelains adds t 
their strength advantage. Since stres: 
is directly proportional to density, : 
porcelain blade having a specific gravity 
of 3.0 and a tensile strength of 17, 00l 
psi is the equivalent in strength of: 
metal with a specific gravity of 8.3 an 
a strength of 47,000 psi. And at that 
temperature even the best alloy probabl) 
has a 100-hr stress rupture value o! 
less than 12,000 psi. 

Fig. 1 gives an idea of how stron 
porcelain’ can be in compression. Commer 
cial all-crystallive porcelain rods 0.5 
in. in diameter and 1 in. long were 
crushed between 0,5-in.-thick blocks 0! 
cold-rolled steel. The porcelain indentet 
both steel blocks and, at the moment 0! 
failure, was under a compressive stress 
of 332,000 psi. 

Some 330 specimens were broken in com 
pression between steel blocks. They rep” 
resented four trial commercial! po 
celains and 59 compositions developed } 
the National Bureau of Standards. Abou! 
55% of the specimens showed compress!’ 


CONTINUED ON PAGE 48 
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APPLYING a ceramic coating to molybdenum 
to keep out oxygen makes it possible to 
use this heat-resistant metal for instru- 
ments that can withstand the high temper- 


fatures in jet and rocket powerplants. The 


trick is to apply the coating so that it 
really protects the metal. 
If exposed to an oxidizing atmosphere, 


heven at temperatures far below its 4750 
) F melting point, molybdenum may literally 
'disappear. It oxidizes easily at high 
| temperatures, and the oxide is volatile. 


Yet molybdenum presents a tantalizing 
combination of good qualities: unusually 
high melting point, considerable strength, 
ability to resist creep (in alloyed 
forms), and large potential supply. 
Sealing out the oxygen with a protec- 
tive ceramic coating is one good way to 
take advantage of these qualities. Even 
if the coating remains effective for only 
a short time, it will serve for some 
devices — such as instruments — where a 
short service life is acceptable. 
Requirements for the ceramic are stiff. 
It must be highly refractory. It must 
adhere to molybdenum. It must have a 
coefficient of thermal expansion close 


; to that of the metal in order to minimize 


residual stresses. And although it must 


ie 
**Paper “High-Temperature Ceramic Coat- 
ings for Molybdenum,” was presented at 


yegennual Meeting, Detroit, Jan. 14, 
948. 
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FOR INSTRUMENTS BASED ON A PAPER** BY W. N. Harrison 


Chief, Enameled Metals Section 


National Bureau of Standards 


be impervious to gases, it should allow 
gas absorbed in the metal to escape. 

This last requirement means that the 
consistency of the coating during firing 
and subsequent use should permit suf fi- 
cient flow to reseal the areas punctured 
by escaping gases. 

To meet these requirements as closely 
as possible, the National Bureau of 
Standards has been applying the coating 
in three layers. The first is a base coat 
having a high content of glassy phase, 
the second a cover coat having little or 
no glassy phase, and the third another 
glassy-phase coat for sealing. 


FRIT USED IN BASE COAT 


The glassy phase is introduced in the 
form of a frit — a type of glass made by 
melting together the.raw materials and 
pouring the molten mixture into water so 
that it will shatter in cooling and be 
easy to grind. For preliminary studies, 
NBS selected a frit having the compos- 
ition Si09, 73.3%; Bg03, 9.1%; Al 903, 
6.6%; NaoO, 6.7%; BaO, 2.1%; CaO, 0.8%; 
and KO, 0.7%. 

Two cover-coat compositions are used, 
one principally calcined kaolin and the 
other zirconium oxide. Some raw kaolin is 
added to act as a bond and to maintain a 
workable consistency of the water suspen- 
sion used to apply the coatings. 

Zirconia is also added to the base coat 
in the ratio of 20 parts of zirconia to 
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80 of frit. No frit is used in the cover 
coat. 

Sandblasted molybdenum parts are dipped 
into or sprayed with a water suspension 
of the coating. After it has dried, the 
coating is fired in a furnace having a 
nonoxidizing atmosphere. NBS uses a small 
specially designed furnace which gives 
temperatures up to 2400-2550 F. 

Total thickness of the three layers of 
coating ranges from 0.008 to 0.030 in. 
This is built up in several applications 
with separate firings. Experience shows 
that the base coat should be applied only 
0.0015 to 0.0025 in. thick, to allow for 
escape of gases. Subsequent coats are 
added in thicker layers and, for best 
finish, fired at a temperature about 


100 F lower than that used for the first 
coat. 


TUBES TRIED IN RAMJETS 


Service tests have shown the value of 
ceramic-coated molybdenum pitot tubes for 
ramjet use. Of 25 tubes tried out in 
ramjets attached to the wings of aircraft, 
two were returned for observation. Neither 
tube had failed in service, except for 
breaks in the uncoated zone near the end 
welded to a steel tube operating at 
relatively low temperatures. 

One tube gave 15 min of service in a 
blast of gas at a computed temperature 
of 3000 F before it broke near the weld. 
In the hot zone, there were many areas 
where the outer layers of the coating had 
flaked off, but microscopic examination 
showed that a thin coating still re- 
mained. The metal was in good condition 
with almost no evidence of oxidation. 

The other tube served 45 min and de- 
veloped serious damage at only two spots. 
One spot was at the tip, which - unlike 
the first tube — had not been reinforced 
with extra coating, and considerable oxi- 
dation occurred. At a point near the 
center of the curved part of the tube, 
the coating failed, and oxidation had 
halved the thickness of the tube wall. 
The failure was credited to damage done 
to the coating during installation. 

Since pitot tubes for ramjets need last 
only 5 min and are considered expendable, 
these results indicate that ceramic-coated 
molybdenum has adequate service life. If 





tantalum and tungsten can also be pro. 
tected by ceramic coatings —- and work j, 
in progress on the problem - combination 
of two of the three metals may be usefy| 
as thermocouples. 

At lower temperatures ceramic-coate; 
molybdenum sheet has shown much longer 
life. Specimens exposed to air at 165); 
showed no decrease in thickness eye, 
after 70 hr. An uncoated specimen expose; 
at the same temperature was reduced fro 
its original thickness of 0.040 in. ¢ 
about half that thickness within \ hr. 

A series of other tests indicates tha 
ceramic coating gives important insula. 
tion effects. Coated specimens were ey. 
posed to a strongly oxidizing flame frop 
an oxy-gas welding torch. Temperature of 
the hottest part of the specimen was 
determined with an optical pyrometer, the 
emissivity of the coating being taken as 
0.50. Surface temperature was first 
brought to 1800 F and held for 5 min, 
then raised to 2200 F for 5 min, and 
raised by 400 F increments to 3400 Ff. 
Thermocouples embedded in the molybdenw 
on the reverse side, opposite the hottest 
area, registered from 360 to nearly 900 f 
lower than the surface temperatures. The 
greatest differentials were at the highest 
temperatures. 

No loss in thickness was noted for any 
of the coated specimens. When the tests 
were repeated with temperatures held for 
% hr instead of 5 min, the 3400 F treat- 
ment brought some deterioration of the 
coating at the hottest area. Of course, 
the 3400 F recording was actual surface 
temperature, and later tests showed that 
gas temperatures may be on the order of 
1000 F above surface temperatures. 
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Ceramics for Blades, Jets 
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strengths over 200,000 psi. 

For 24 specimens broken in transverse 
bending tests, the modulus of rupture 
ranged from 13,000 to 46,000 psi and 
averaged 25,000 psi. The modulus of 
elasticity ranged from 19 to 39 million 
and averaged 27 million psi. 

Under NACA sponsorship, NBS has secured 
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some encouraging data on tensile strength 
of eight 80%-zirconia porcelains at high 
temperatures. Tests generally showed 
strengths in tension up to 18,000 psi at 
1300 F, and 15,000 psi at 1900 F. Above 
1900 F, strengths drop off rapidly to an 
average of about 5000 psi at from 2000 
to 2200 F. 

Maximum observed creep rates for all 
the compositions tested ranged from about 


0.0001 to 0.0002% per hr at 1700 F for 


D the range of stresses used; from 0.0002 
> to 0.0008% per hr at 1800 F and 16,000 
psi stress; and from 0. 0003 to 0.0004% per hr 

» at 1900 F and 10,000 psi stress. Above 
/ 1900 F, resistance to creep decreases 


rapidly. With one porcelain considered 


) particularly resistant to creep, the rate 
) of creep caused by a 6000-psi stress at 
» 2050 F was more than 10 times the rate 
s at 1800 F. 


NBS evidence indicates that prolonged 


| temperature treatments increase strength 
» and creep-resistance of refractory porce- 


lains. A particular porcelain does not 


) have a characteristic strength at rupture 


@Fig. | = Penetration and rupture of |/2-in. 
thick cold-rolled steel block by I/2-in. dia- 
meter specimen of commercial refractory por- 

celain during compression test 
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or a characteristic creep behavior. In- 
stead, creep rate may be diminished to a 
third or a fourth of the initial value 
during the course of a prolonged stress- 
temperature testing. 

Although excessive creep precludes the 
use of current porcelains above 1900 F, 
there exist other compositions which may 
have better creep and strength charac- 
teristics. When fabrication problems are 
solved, these other compositions will 
be tested. 

To screen porcelains for resistance to 
thermal shock, bar specimens simulating 
blades were subjected to a furnace tem 
perature of 1700 F for 30 min and then 
removed quickly to the air blast from a 
blower. After 15 min in the blast, they 
were returned to the furnace. Specimens 
of three commercial compositions and of 
two NBS compositions withstood 10 cycles 
of this treatment without any measurable 
impairment of their transverse strength 
at room temperature. 


LABS STUDY SHOCK 


In the present state of knowledge, this 
is the only kind of evaluation available 
for thermal shock resistance. It is known 
that resistance depends on several closely 
interrelated physical properties, but 
there is no generally accepted formula 
establishing the relative importance of 
the properties. 

In general, resistance to injury due to 
thermal shock is increased by increase in 
strength, by decrease in modulus of 
elasticity and coefficient of thermal 
expansion, by elimination of irregular 
dilations resulting from phase changes, 
and by increase in thermal conductivity. 

On the theory that small additions of a 

metal would increase the thermal conduc- 
tivity of a ceramic, several laboratories 
are doing work on hybrid compositions of 
ceramic oxides with various metallic 
additions. Beryllium oxide - unique 
\because it has both high electrical and 
high thermal conductivity - is being 
used in large quantities in a number of 
the NBS porcelains. 
(Complete papers on which these articles 
are based are available from SAE Special 
Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 





EXCERPTS FROM A PAPER* BY 


Designing 


K. L. Raymond 


Engineering Division 


GMC Truck & Coach Division 


General Motors Corp. 


DESPITE the record breaking 1,813,000 
miles of bus operation with 30,200 buses 
in operation in 1946, bus fires reported 
by the Interstate Commerce Commission hit 
a four-year low. Only one accidental 
death for each 500 million miles of travel 
was reported that year. 

Collisions, overturns, and ditched buses 
continue to dominate the list of fire 
hazards, accounting for about one-fifth 
of all reported. 

The Bureau of Motor Carriers of the 
ICC is doing excellent work in studying 
road accidents and publishing these find- 
ings. Several times a year manufacturers 
of buses meet with ICC engineers to dis- 
cuss design changes in the interest of 
increased safety on the nation’s high- 
ways and city streets. 

Greatest danger in accidents involving 
colliding, overturned, and ditched buses 
is ensuing fire around the fuel tank and 
in the engine area. 

The SAE has been requested to develop 
specifications for collision resistant 
tanks calculated to reduce fire hazards. 
This project is expected to lead to per- 
formance specifications for bus tanks. 

Bus fuel tanks are generally located 
in the midsection of the vehicle, af- 





*Paper “Providing Safe Transportation 
in Buses” was presented at the SAE National 
Transportation Meeting, Philadelphia, 
March 30, 1948. 
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fording a cushioning effect in case of 
collision at either end because the 
frame members absorb the shock protectin 
the tank from impact. 

Of welded metal construction and wit) 
baffles, and supported to distribute 
shock loads without fracture, current 
practice is to design inlet, outlet, and 
other fittings on the top surface of the 
tank to protect them from stones and road 
projections. 

Further protection is afforded by the 
Vent-alarm, a device which gives an audi- 
ble signal when the fuel tank is almost 
full to prevent accidental spillage due 
to overflow. 

Automatic valves are used on fuel filler 
hoses to shut off flow of fuel when the 
tank reaches full level. This is an added 
precaution against accidental fire. 


FUEL LEAKS WORST OFFENDER 


Faulty fittings resulting in fue] leak- 
ing on exhaust manifolds, pipe, or some 
inadvertently bared electrical connec: 
tion are the chief causes of fuel system 
fires. 


Today, fittings are being so located 
as to minimize this risk. Flexible lune: 
are also installed between engines 4” 
structures to lessen the hazard of loose 
fittings and breaks in the line due t° 
fatigue. 

Fuel line fires showed a decrease }" 
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OPSAFER Buses 


1946 as compared with the previous year, 
but fires traced to bad wiring have shown 
a slight gain. This indicates that great- 
er care must be exercized in improved 
maintenance as well as the use of better 
insulation and installation of the wiring 
system of buses. 

Flame proof asbestos insulation, in- 


' stead of impregnated cotton coatings for 
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wiring in the engine area will resist 
burning and spreading fire. 


Bus wiring should be properly fused to 
prevent damage to electrical equipment 
and wiring in case of overload on the 
ore This also protects against fire 

reaking out within the el i ip- 
tint ated electrical equip 

Fire caused by overheating brakes con- 
tinues to be.a problem in view of the in- 
crease in accidents attributed to this 
source by the ICC studies. 

Brakes have been known to develop tem- 
peratures as high as 1400 to 1500 F on 
the braking surface of drums during long 
applications at high vehicle speeds. This 
could be caused by long steep grades, or 
by dragging brakes. 

At these temperatures it is not diffi- 
cult to visualize oil and grease films in 
these areas reaching a flash point. This 
phase of the problem of fire hazards in 
buses is one which only the trained and 





CAUSES OF BUS FIRES 


ACCIDENTS REPORTED 





ENGINE BACKFIRE 
BATTERY 

SPREAD TO VEHICLE 
SPONTANEOUS COMB 
WHEEL BEARINGS 
MISCELLANEOUS 
NOT STATED 
SPARKS 
CIGARETTES- MATCHES 
BAD WIRING 
BRAKES 

TIRES 

EXHAUST SYSTEM 
FUEL LINES 
COLLISIONS 
OVERTURNS 
DITCHED 





IEE a Wee vali 1946... YEAR 


29,000......... 30,200 . . BUSES IN OPERATION 


beneeae 1,813,000 . . MILES OF OPERATION 


@Decline in fires in buses in 1946 under 1945 drops under ICC reports for !944 and 
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careful driver can solve. Properly main- 
tained brakes will not drag. 

There is controversy in respect to: 
fires being caused by overheated tires, 
but it is probable that tires at temper- 
atures of from 300 to 400F could be 
ignited by an outside source. The tire 
at that heat would support combustion. 


CONSERVATION AIDED SAFETY 


Wartime conservation recommendations 
not only saved rubber when observed by 
drivers, but they tended to reduce acci- 
dents caused by tire failure. 

Combustion type bus heaters to augment 
engine heat in cold weather are usually 
protected by automatic safety devices. 
These thermostatic controls, time delay 
switches, temperature control switches, 
and thermo-switches located inside the 
heater compartments, completely shut 
down the heaters in cases of emergency. 

A great deal of investigation of me- 


thods to fireproof wooden bus floors i, 
continuing. Paint type coatings, $ili. 
cates, synthetics and synthetic laminates 
and fiberglas are tested as soon on 
nounced by suppliers. 

Deadeners are frequently made of basi, 
materials which support combustion, ay 
are to be used as far from hot SPots as 
possible. Metal bonded to wood simply 
tends to transfer heat caused by fir 
over a larger area. Much work lies aheaj 
in solving this safety problem. 

The primary causes of accidents, jp. 
cluding fires, is human negligence o; 
ignorance. Safe driving and preventiy. 
maintenance will reduce death and injury, 

In a small way, we as manufacturers, 
can help with designs which will reduce 
the effects of negligence in operation 
and maintenance. We are trying to do 
that. 

(Complete paper on which this article 
is based is available from the SAE Spe. 
cial Publications Department. Price 2% 
to members, 50¢ to nonmembers. ) 





readers about a month late. 


Our Printers Strike Goes On... 


SAE QUARTERLY TRANSACTIONS, due April 20, will be in the mail 
near the end of June. . . . The July QT, due July 20, should reach 


Caught with one-quarter of its type set when the strike broke, 























arrangements for printing QT elsewhere were delayed from day to day, 
then week to week, hoping for a settlement of the printers’ strike 
in Philadelphia (where SAE publications are printed) . .. Finally 
we gave up waiting. . . Found facilities elsewhere for setting type 
and producing in normal way at no increase in cost. . . facilities 
which are not capable of meeting SAE Journal requirements of speed, 
time, and complexity at reasonable cost. 


That’s why QT will be set in normal type while SAE Journal con- 
tinues to come in Vari-type. . . .and will continue in Vari-type 
through its July issue, at least. 

Return to typesetting SAE Journal editorial pages, it was decided, 
would push too high the costs of production, already running more 
than 20% above normal. 
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5 FROM analysis of 


18,957 ratings of = 
tor, aviation, an . 
poet fuel samples, Aid to 
the Coordinating Fuel 
Research Committee de- 


veloped statistical 
tools with which pe- 


Reliable Fuel Rating 


“leu and suconotive =» Emerges from CRC Test Work 


engineers can predict 
probable accuracy of 


| fuel-sample ratings. 


Easy-to-use charts, 
prepared from these 


: on current rating 
manne tm measure a Based on CRC report prepared by 


fuel’s suitability for Donald B. Brooks € Robetta B. Cleaton 


a given need based on 
a few sample ratings. 
Fig. 1 is the story 


Fin a nutshell of 
) Motor and Research rating reliability of 
' motor fuel. It tells, for example, how 


far away from the true value the average 


' of four ratings on an unfamiliar fuel is 


likely to be. 

The lower line shows that with four 
samples, there’s a 90% probability of 
being within one-third octane value of 
the truth. If you won’t settle for 9 out 
of 10, the upper line shows you have 99 
chances out of 100 of being within one- 


half octane unit of true value. Doubling 


the precision-scale values with the lower 
curve tells you there’s one chance in a 
thousand your true value will deviate 
further from your average than the amount 
on the doubled scale. For this case in- 
volving four samples, it’s two-thirds of 
an octane unit. 

Laboratories with rating precision 
different from the 0.4 average octane- 
unit variation found in CFR survey can 
adapt Fig. 1 to their use. If your lab- 
oratory works to a precision nearer to 
0.2 octane unit, divide the values on the 
scale by two. For precision nearer 0.6 
increase them by 50%. But if you re 
around 0.8, it might be better to forget 
the whole thing. 

Fig. 2 is the 90% probability curve for 
aviation tuels rated by the F-3 method. 
Here the data have been converted to 


AN performance numbers because of octane. 


numbers above 100. In this performance 
scale 70 equals 88 octane number, 100 is 
100 octane number, and 115 is equivalent 
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National Bureau of Standards 


to 1so-octane plus 1/2 ml tetraethyl lead 
per gal. 

This is a typical situation where Fig. 
2 would be handy: Suppose you received a 
shipment of aviation gasoline for an 
operation requiring at least 130 perform- 


@Fig. | = Probability curves on precision of 
motor fuel ratings by Research and Motor 
Methods 
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ance number. An F-3 rating gives you a 
133 performance number for the fuel. Is 
it safe to use? 

Fig. 2 shows that once in ten times a 
single rating may err by 3%, or 3.9 per- 
formance numbers in this case. On the 
basis of one test it wouldn’t be safe to 
use the fuel. 

But if one or two additional indepen- 
dent ratings produce an average no lower 
than 133, the probability curve says 
there’s a nine to one chance this fuel 
will meet your requirements. 

The 90% and 99% probability curves in 
Fig. 3 for diesel fuels were computed for 
a 1946 standard deviation of 1.39 cetane 
number. This chart should hold for at 
least several years. It’s used in the 
same way as the motor fuel and aviation 


@Fig. 2 - This probability curve shows the 
number of F-3 aviation-fuel ratings required 
to yield an average having the desired preci- 
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gasoline probability curves. 

Take the case of a test Laborato, 
that needs at least a 50 cetane nun, 
fuel. It gets an F-5 rating of 52 cetan 
number on a new shipment. Should the fy: 
be used in the engines requiring @ mini. 
mum fuel cetane number of 50? No, sayy 
Fig. 3. Once in 10 times the rating err 
will exceed 2.3 cetane number and once j; 
100 times it will be greater than 35 
But if two more ratings don’t lower th 
average, Fig. 3 gives reasonable assy. 
ance that the fuel is at least 50 cetay 
number. 

(Report from which this article ; 
digested is “The Precision of Fy! 
Rating, 1942-1946,” of the Exchang 
Groups, CRC Coordinating Fuel Resear¢ 
Committee. ) 








@ Fig. 3 - With a given number of diese! fue! 
ratings, an engineer can determine from thes 
curves how much above minimum acceptabdl: 
quality results must be to insure getting that 

quality 
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Baccessories, 
»al Aeronautic and Air Transport Meeting 
pshowed. Structural and aerodynamic pro- 
Sblems are present now but 
‘while turbo-powered aircraft and rockets 
/promjse new combustion dilemmas. 


Meeting Stresses Simplicity 


in Aircratt Operating 


@ LaMotte T. Cohu, speaker 
at the SAE National Aero- 
nautic & Air Transport 
Meeting dinner, April 15, 
with Toastmaster A.T.Col- 
well and Metropolitan 
Section Chairman J. 0. 
Charshafian, whowas also 
chairman of the General 

Commi ttee 


CHIEF problems of conventional air- 


craft today concern operating systems and 
sessions of the SAE Nation- 


second ary, 


The three-day gathering at the Hotel 


P\ew Yorker in New York attracted more 
»than 500 members and guests. Climax to ll 
ptechnical sessions was the Thursday din- 


ner, at which H. B. Gibbons received the 


‘‘right Brothers Medal for his paper on 
| sandwich-type construction. SAE President 


k. J. S. Pigott spoke briefly on the 


Petroleum situation, emphasizing that 
itecent gloomy estimates of the life of 
B United States oil reserves overlooked the 
» existence of undiscovered fields. 
snot the time to start taking oil out of 


This is 


Systems 





shale - that would cost too much steel - 
or to make oil out of coal, Pigott 
declared, but it is time to conserve 
through use of higher compression ratios, 
dual fuel injection, supercharging, and 
perhaps modified diesel cycles. 

Principal dinner speaker was LaMotte T. 
Cohu, president of Trans World Airline. 
Reasons he gave why airlines lost more 
money in 1947 than ever before, although 
they carried more passengers and cargo 
were: too optimistic planning, lack of 
cost control, duplication of research, 
duplication of service, unwise passenger: 
rate reductions, high cost of introducing 
complex new airplanes, strikes, and 
wavering government .policies. 

The airlines’ role in bettering the 
situation, Cohu said, is to boost the 
quality and dependability of their ser- 
vice, cooperate on research and facili- 





ties, and insist on simplicity in air- 
craft designs. 


Speakers and discussers at the techni- 
cal sessions had already labeled lack of 
simplicity as the worst fault of aircraft 
operating systems and accessories. Agree- 
ing that an airplane is only as good as 
its weakest system, designers and opera- 
tors checked over powerplant-control, 
electrical, propeller-deicing, and in- 
strumentation systems to see how they 
could be simplified and improved. Latest 
developments in automatic piloting de- 


vices were explained. _ 
The blame for complexity was put on the 


airlines, for specifying automatic opera- 
tion of so many units; on aircraft manu- 
facturers, for intermingling systems and 
failing toseek the simplest arrangements; 








and on government agencies, 
needless rules. 

Operators and manufacturers acknov.- 
ledged that the airplane will always be, 
complex piece of equipment, but they 
spoke of simplicity as an increasingly 
important design goal. Five ways to ap. 
proach the goal emerged: The airlines cap 
eliminate some of their many specifica. 
tions for automaticity. All airlines 
ordering a particular aircraft can stand. 
ardize on operating systems. Manu factur- 
ers can build mock-ups of systems to 
ensure that they fit in space allowed and 
to permit complete functional testing s 
that design will not be complicated by 
later corrections. Consideration of air. 
line operating problems can be giver 
during design for military use. Engineers 


@President R.J.S. Pigott, 
left, with L. T. Miller, 
vice-president for Air- 
craft Powerplant Engineer- 
ing and member of the Gen- 

eral Committee 


@W.J. Blanchard, Aircraft 
Powerp]antMeetings chai r- 
man, with W.C. Lawrence, 
Air Transport Meetings 
chairman. Both were mem- 
bers of the General Com- 
mittee aswere Vice-pres- 
ident W.W. Davies, H.D. 
Hoekstra, and Dr. A. L. 

Klein 
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Bare ready to try them, 
/controls are not being used because the 
| customers aren’t interested. 


;th airline experience can be employed 
for designing systems. 

Getting down to specific cases, engi- 
neers debated first the merits of elec- 


Steric, electronic, hydraulic, and pneuma- 


tic powerplant controls versus mechanical 
powerplant controls. ' 


Proponents of nonmechanical controls 


".tressed their simplicity and ease of 


development. And an installation engineer 
presented results of a survey showing 


Hthat nonmechanical controls are being 


@ John G. Lee, assistantdi- 
rector of research, United 
Aircraft Corp. and member 
of Wright Brothers Medal 
Board of Award, presenting 
the 1947 award to Henry 
Bendel Gibbons, Chance 
Yought Division, for his 
paper "Experiences of an 
Aircraft Manufacturer with 
Sandwich Material,” pre- 
sented at the 1I947 SAE 

Annual Meeting 


developed and that aircraft manufacturers 
but that such 


In answer, airline representatives 


) admitted that engineering inertia might 
be part of the reason for their lack of 
P interest, but they pointed out that they 
are using nonmechanical controts for 
» some systems less critical than the 
) powerplant. Besides, electric controls 


sean the propeller, they claimed, have 


een troublesome. Let the controls de- 


| Signers establish proof of the reliability 
| of their nonmechanical controls, then use 


» some salesmanship, was the airline atti- 
B tude. 


Rather than use current electric or 


B electronic controls - which make one 
) Primary system, the powerplant, dependent 


on another primary system, the electrical 


) System - the airlines prefer to put up 


"th the troubles they experience with 


}echanical systems, a maintenance expert 


B YUNE, Igug 


said. A CAA spokesman reported that typ- 
ical troubles are loose pulleys, loose or 
broken cables, bracket failures, and mal- 
adjustment of rigging. Failures in power- 
plant-control systems account for 14% of 
all failures noted in CAA Mechanical 
Interruption in Flight Reports. 

The maintenance expert explained that 
many of these trqubles are due to vibra- 
tion. Anything that reduces vibration or 
isolates control system components will 
help. Cables loosen or break because they 





because 
and because the 


elongate with operating loads, 
pulley brackets bend, 
airplane structure deflects, he said. 
Designers were told they could alleviate 
misalignment of rigging by simplifying 


the rigging job for the mechanic: they 
could jig locate all brackets and provide 
locating holes in pulleys and brackets. 

Despite the airlines’ present pre- 
ference for mechanical controls, designers 
of controls for turbgjets are proceeding 
to design electric, electronic, and 
hydraulic-mechanical systems. The four 
turbojet controls now evolved were de- 
scribed by authors and discussers. Fea- 
tures of the newest electronic control 
are a full-floating governor employing 
derivative anticipation to determine 
electronically future values of both 
speed and temperature from preceding 
rates of changes, and single-throttle- 
lever control of the engine. 

Control systems for turboprops are not 
so well developed as those for turbojets, 
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but designers know what functions their 
systems must perform. According to one 
designer, the system must enable the 
pilot to select a desired value of thrust 
for each flight condition, yet restrain 
him from demanding a value of propeller 
thrust which results in excessive gear- 
box torque, turbine blade temperature, or 
rotational speed or from demanding an 
inefficient torque-speed combination. 

It was predicted that a turbojet con- 
trol, with propeller control system 
superimposed, will probably be used to do 
the job for turboprops. 

Aircraft electrical systems can be 
seriously damaged by lightning, the 
Lightning and Transients Research Insti- 
tute has found. A representative reported 
a case where lightning followed the 
antenna lead inside the ship and flashed 
to the ground inside the transmitter 
antenna changeover relay, cutting off 
communications. In another case, ground- 
ing was completed outside the equipment, 
setting the radio compartment on fire. 
SAE members were invited to participate 
in a symposium planned by the Institute 
for next fall, covering prevention of 
such damage and other topics relating to 
the effects of lightning on aircraft and 
personnel. 


HIGH-ALTITUDE HEAT 


High-altitude flying is bringing new 
troubles with electrical equipment. Oddly 
enough, cooling is the major problem at 
high altitudes, an electrical engineer 
reported. Although atmospheric tempera- 
tures are lower, the air density is so 
low that the air mass can’t carry away 
enough of the heat. For high-altitude 
use, generators will have tobe redesigned 
with more open construction around the 
field poles and armatures. 

A comparison of propeller performance 
with ice and with heated-air deicing 
brought out that, in designing heated-air 
systems for propellers, the aim should be 
to minimize exit nozzle area and to 
achieve an aerodynamically clean internal 
flow line and nozzle. Witha well-designed 
anti-icing system, ‘there is about a 1% 
loss in aerodynamic efficiency. Without 
the system, the loss is about 3% for a 
moderately iced propeller in cruise Or 
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climb. In steep climb, iced blades na 
be stalled, resulting in a 15% or Beate: 
loss in efficiency. 

Outstanding difficulty with Instrumen, 
ation is that the instrument | 
sents too much information to 








































the pilot 
sessions showed. No human being ie cw 
able of covering all the instrument; 


under certain tough flying CONdi tions 


AUTOMATIC PILOTS DISCUSSED 


_A symposium on automatic pilots high. 
lighted the performance of current models 
They can handle an airplane safely in ay 
flyable weather. They can maintain atti. 
tude, magnetic heading, altitude, , 
Navigational track, the approach to th 
runway, and airspeed. Both the A-12 ay 
the PB-10 pilots canestablish coordinate 
turns. 

Although airline spokesmen reporte( 
that the improved electronic autopilot: 
are giving excellent service, they be- 
lieve that the airframe manufacturer ani 
the autopilot manufacturer could cooper: 
ate to devise a better installation for 
the circuits that connect the unit to the 
plane components. 

The Aero Medical Laboratory is seekin 
better ways of presenting instrument dats 
to the pilot. From a survey of pilot's 
errors in reading instruments, the Labor 

atory found that most errors are due t 
faulty interpretation, rather than to 
difficulties with legibility or acuity. 
The Lab’s psychologists have found that 
both check and qualitative reading of # 
array of instruments is facilitated 
the dials are arranged in a rectangulal 
bank with all pointers at 9 o’ clock under 
normal conditions. 

Reason why structural problems are 
longer prime troubles are that more 
thorough testing is uncovering structura 
weaknesses and pointing the way to soll: 
tions, and that new structural analyses 
are making design surer. 

Management has found that a good test: 
ing program is the best guarantee thal 
the stress-analysis assumptions, struc 
tural compromises, changes, and substi 
tutions have been accounted for properly. 
Describing the functioning of Martin’ 

structural test department, two of 1 
chief engineers told how their respons! 
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ility begins with contract negotiations, 
xtends throughout test set-up and per- 
ormance, and ends only when the airplane 
ecelves final approval. 

But don’t go overboard on structural 
esting, engineers were advised during 
he discussion period. While its great 
ontributions to the aircraft-building 
rt should not be overlooked, said one 
specialist, engineers should try to un- 
ell purchasers - particularly the mili- 
hary - on excessive testing, for the sake 
»f economy and swifter release of air- 
raft. 

Typical of new design methods avail- 
ble for structural designers is a series 
of charts presented by an NACA engi- 
veer for selecting the optimum propor- 


ions of longitudinally stiffened wing 


compression panels. These direct-reading 
charts were developed from test results 
covering a wide range of proportions, 
stiffener shapes, materials, and modes of 
failure. The charts are available for 
24S-T and 75S-T panels with Y-section 
stiffeners and for 24S-T panels with 
Z-section stiffeners. 

Another design tool discussed was a 
method of analyzing the dynamic loads on 
an aircraft structure. The trend toward 
greater structural flexibility and more 
rapid application of landing and flight 
loads in large fast airplanes makes it 
necessary to consider the inertia forces 
associated with elastic distortions. Two 
stress analysts presented their method of 
synthetizing the dynamic loads from the 
history of the exciting forces. They 





gased on discussions and six papers presented 
at three Aircraft sessions, under chairmanship 


of G. L. BRYAN, R. H. DAVIES, and E. W. “POP® 
CLEVELAND; five papers presented at three Trans— 
port sessions, under chairmanship of K. R. 
FERGUSON, L. A. RODERT, and W. C. LAWRENCE; two 


Mm papers presented at one Joint Transport and Air— 


craft session, under Chairmanship of R. D. KELLY; 


my 6and nine papers presented at four powerplant 


sessions, under chairmanship of wW. P. ENGLISH, 
M. G. BEARD, A. M. ROTHROCK, and F. C. MOCK:.. 
"What Price Structural Testing?" by S. A. GORDON 
and G. E. HOLBACK, Glenn L. Martin Co., "Design 
charts for Longitudinally Stiffened wing Com 
pression Panels," by N. F. DOW, NACA; "Perform 
ance of Electrical and Radio Equipment at 40,000 
Feet," Dy KARL MARTINEZ, Boeing Aircraft Co., 
"Design of Instrument Dials for Ease of Reading,” 
Oy W. F. GRETHER, Aero Medical Laboratory, 
Wright Field; "Dynamic Loads in Airplane Struc— 
tures," Dy E. S. JENKINS and D. P. C. PANCU, 
consolidated Vultee Aircraft Corp., "European 
Landing Gear Developments," by H. G. CONWAY, 
British Messier, Ltd. ..."Simplicity as a Goal 


n the Design of Aircraft Systems," by L. R. 
KORPNICK, Trans World Airline, “The Fallacy of 


Arh {+ P 
are rar 


y Performance Regulations," by R. W. 
and F., W. KOLK, American Airlines, Inc.; 
"tffect of Ice and Heated Air Deicing on Aero- 
Performance of Propellers," by B. W. 
“ORSON, JR., NACA, “Lightning Effects on Air- 
“Tart," Dy M. M. NEWMAN, Lightning and Tran- 
$i Research Institute; "Some Experiences 


Pioneering Air Transportation in Peru," by B. H. 
YOUNG, Pan American Grace Airways, Inc. ... "The 
A-12 Gyropilot," by P. HALPERT, Sperry Gyroscope 
Co., Inc., "The PB-10 Automatic Pilot for Air 
Transport," by P. A. NOXON, EClipse—Pioneer 
Division, Bendix Aviation Corp. ... "Factors 
Affecting the Selection of Propellants for 
Rocket—Powered Aircraft," by T. F. REINHARDT, 
Bell Aircraft Corp., "Design and Development of 
Rocket Powerplants for Aircraft," by A. K. HUSE, 
Reaction Motors, iInc.; "Ancestor Worship in 
Engine Control Design," by R. R. HIGGINBOTHAM, 
Republic Aviation Corp., “Survey of Aircraft 
Powerplant Installation Troubles in Scheduled 
Air Carrier Operations," by J. W. BAIRD, CAA, 
"Air Transport Maintenance and Engineering As— 
pects of Powerplant Controls," by H. W. NEVIN, 
JR., United Airlines, inc., “Combustion in Moving 
Air," by F. R. CALDWELL, F. W. RUEGG, and L. O. 
OLSEN, National Bureau of Standards, "The ideal 
Temperature Rise Due to Constant Pressure Com- 
bustion of Hydrocarbon Fuels," by N. A. HALL, 
University of Minnesota, and R. C. MULREADY, 
United Aircraft Corp.; "yet Engine Controls,” 
by A. T. COLWELL, Thompson Products, Inc., F. F. 
OFFNER, Offner Products Corp., and T. R. THOREN, 
Thompson Products, Inc., "Controls for Gas Tur- 
bine Propellers," by R.C. TRESEDER, Aeroproducts 
Division, GMC... All of these papers will appear 
in briefed form in forthcoming issues of the 
SAE Journal, and those approved by Readers Com- 
mittees will be published in full in SAE Quar- 
terly Transactions. 





UNE, i948 


59 








calculate the distortions due to the. 


loads by a classical linearized solution 
and determine the loads from the distor- 
tions. 

Some engineers wondered if such dy- 
namic-load-distribution assumptions and 
short-cut computations aren’t a too-pat 
answer to their problems. They want test- 
flight backing of such work, before 
accepting it at face value. 


OVERSEAS IDEAS AIRED 


In their search for greater efficiency 
in aircraft design, engineers were treat- 
ed to new weight-saving ideas in landing 
gear structures, including bogies and 
skids. A’ British engineer reported that 
with bogies, the fore and aft disposition 
of the wheels brings new troubles. For 
example, application of the brakes trans- 
fers too much weight to the front wheels, 
and, for the plane to turn on the ground, 
the nosewheel must provide an appreciable 
turning force. 

British and French engineers have been 
debating the advisability of dispensing 
with landing gear. The British speaker 
favored skids, as a compromise. Skids 
save most of the expense of landing 
gear, yet they are lighter than conven- 
tional gear, he said. 

Not all the new and unusual ideas in 
structural design are coming from manu- 
facturers’ engineers. Although he didn’t 
recommend it as standard practice, an 
engineer for an airline pioneering trans- 
port in South America told about cutting 
the panel between the passenger door and 
the baggage door on a DC-2 and hanging it 
on a hinge so that pipe could be loaded 
for a remote oil drilling outfit in Peru. 


Part 04B, Transport Category, of the 
C.A.R. was criticized as not expressing 
the ideas it was meant to express. Among 
the rules specifically attacked was the 
one which relates rate of climb required 
to make an airplane capable of crossing 
en route terrain with one engine inopera- 
tive, to the square of stalling speed 
with flaps in landing positions. Accord- 
ing to two airline engineers, it would be 
more reasonable to require the airplane 
to clear the highest obstruction on the 
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route by a certain distance and have, . 
the same time, a certain rate-of-clix 
kitty in case of rough air. 

They feel that present rules penali, 
2-engine craft, especially on fig); 
length, yet may be too lax with 6-engiy 
aircraft. They would like to see ti, 
C.A.R. revised to provide equivale, 
safety for 2-, 4-, and 6-engine planes, 

A C.A.B. man agreed that the C.AR 
are not perfect, but he pointed out thy 
the C.A.R. can’t please everyone. As an ey. 
ample of the differing opinions, he re. 
ferred to the pilots’ complaint that th 
rules are based on fair weather condi. 
tions and are inadequate for bad-weathe 
operation. A Canadian engineer, notin 
that the C.A.R. are about to be adopte 
by ICAO, seconded the authors’ plea fo; 
more flexibility in the rules so that 
they would be applicable to turbo. 
powered aircraft. 

The new powerplants - turboprops, tur. 
bojets, and ramjets — are stimulating 
research on combustion and fuels, ses- 
sions disclosed. Current combustion re- 
search is directed toward obtaining basic 
design and performance data. 

A paper by three NACA investigators 
noted that difficulties with combustio 
in moving air are minimized when the 
chamber can operate at high temperature 
ratio and low stream velocity. High tem- 
erature ratios permit the use of near 
stoichiometric air-fuel ratios, stabi- 
lizing the flame. Low gas velocities ait 
the flame in reaching all the mixture. 

For the convenience of engineers work: 
ing with ramjets, afterburning, and othe! 
constant-pressure-combustion cycles, tw 
thermodynamicists presented a series 0 
charts for determining the ideal tempere- 
ture rise from hydrocarbon fuels. Tw 
basic charts give temperature rise as! 
function of fuel-air ratio for severa! 
inlet temperatures ranging from 537 t 
20008. 

As a rocket fuel, gasoline is onl) 
mediocre, a rocket expert reported, 
Liquid-propellant rockets are turning 
aniline, alcohol, and hydrazine. A 800 
rocket fuel was characterized as being 
made up of elements of low atomic weight 
and compounds of low molecular weight. 

The simple jet-impingement-type 1” 
jector has been found best for all liqu’ 
rocket propellants. 
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70 TO 80% oF ence fits with mating | 
= parts affect bearings | 
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@Fig. 2-Housing clear- 
ance prevents outer 
ring distortion 
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Tells What To Consider 
in Selecting Bearings 


Based on paper by 
FAYETTE LEISTER 
Fafnir Bearing Co. 


ALWAYS pay attention to these 
two items when specifying ball 


Bbearings - the fit to mating 
Fparts and the “ fixed and floating 


i. position” 


feature. 
A press fit to the mating part 


securely fastens the rotating 


ring. The inner ring 1s press- 
fitted for a rotating shaft. In 
a loose pulley, for example, where 
the housing rotates about a 
stationary shaft, the outer ring 
is press-fitted. Effect of this 


}on respective rings by expanding 


or contracting races is shown 
in Fig. 1. 

Ball bearings usually are made 
with sufficient internal clear- 
ance for only one of the two 
press fits, not both. Regular 
Production bearings, used with 
recommended shaft and housing 
fits, are satisfactory for this 
usual procedure. For other fits 
required, consult a bearing 
specialist, 

Fig. 2 shows the situation with 
recommended fitting, with some 
*xaggeration for clarity. 

Housing clearance shown allows 
the outer ring to assume its 
Proper longitudinal position in 
the housing, as determined by 
the shaft. This position may vary 
‘mtially or after completion of 
‘ssembly for several reasons. 
Wwe, of second basic ball- 

ng consideration — fixed and 


JUNE, 1948 














ALLOWS MOVEMENT FOR 4 
MEAT EXPANSION, ETC 


p—— 


a 


NO _PRELOAD 














@Fig. 3 - Floating and | 
fixed posi tion arrange- 
ment in ball bearings 











compensates for toler- 
ance and heat expan- 
sion, maintaining func- 


tional normalcy Z 
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floating position arrangement - 
is depicted in Fig. 3. 

In the top diagram is the 
designer’s ideal assembly. But 
all parts, as their details show, 
have tolerances. In assembly 
these tolerances come into play 
as in the center illustration in 
Fig. 3. The floating bearing, 
properly fitted to the shaft and 
in the housing, has moved axially 
to compensate for these tolerances 
without affecting operation of 
the assembly. Were both bearings 
fixed, heavy axial loading would 
result in compensating for amount 
marked Tolerance. 

This also might happen in 
operation: The shaft gets warmer 
than the housing and must lengthen 
axially under the temperature 
rise. The bottom diagram, Fig. 3, 
shows the fixed and floating 
arrangement makes allowance for 
this too. The floating bearing 
assumes a position two incre- 
ments from the designer's ideal, 
yet functions perfectly. (Paper 
“Ball Bearings - Design and 


Application, was presented at 
SAE Cleveland Section, March 
8, 1948.) 
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Production Engineering 
Functions at Buick 


Digest of paper by 
HARRY S. GOLDEN 
Buick Motor Division, GVC 


BUICK’S Engineering Department 
consists of the Design, Produc- 
tion, Engineering, and Long Range 
Designing Divisions and the usual 
experimental manufacture testing 
and laboratory activities. 

The Production Engineering 
Division acts as liaison between 
Car Engineering and the Master 
Mechanics Department, Production, 
Purchasing, Inspection, and the 
Service Departments. 

The production engineer deter- 
mines whether the material speci- 
fication shown on all drawings 
is in order, and whether limits 
specified conform with require- 
ments necessary to assemble. 


He also checks drawings for 








possible manufacturing difficul- 
ties which his experience in- 
dicates might cause trouble. 
Discrepancies are reported to the 
design engineer or chief drafts- 
man for correction. 

An important function of the 
Producticn Engineering Division 





is investigations of engineering 
changes requested by the factory 
in the interest of cost reduction, 
easier assembly, product improve- 
ment, inability to obtain specified 
materials, improved machines, or 
to use up material inadvertently 
cast or forged. 

Primarily, these investigations 
seek to effect improved perfor- 
mance of the product. The design- 
ing engineer approves or rejects 
recommendations on the basis of 
these reports. 

The Division also processes all 
changes regardless of point of 
origin. A change requested by the 
engineering division is a written 
report embodying all the informa- 
tion gleaned in the original 
investigation, and the model’s 
point of change, servicing in- 
formation, and disposition of 
any obsolete material. 

Representatives from the Manu- 
facturing, Inspection, Purchas- 
ing, Master Mechanics, Service 
and Engineering Departments make 
up the change committee which 
gives final approval to proposed 
changes. 

Changes, whether approved or 
rejected, can be opened for 
further investigation if requested 
by any of the departments repre- 
sented on the change committee. 

The Production Engineering 
Division writes and distributes 
experimental and production 
releases and parts lists, and 
distributes blueprints and 
vandykes. 

Because this division acts as 
a clearing house between the 
Engineering Departiwent and the 


factory, it has charge of the 
company’s specifications. 

In determining alternate design 
the question often is settled on 
the basis of cost. These studies 
and reports are made by the 
Production Engineering Division, 
with the help of the Process, 
Standards and Cost Departments. 

The Purchasing Department faces 
continual material shortages. The 
Production Engineering Division 
investigates all proposals of 
substituting other materials and 
obtains determination from the 
Engineering Division. This some- 
times involves running tests, 
which the Division undertakes. 

Engineering information books 
are written by the Production 
Engineering Department. These 
contain sequence of assembly 
operations, desired fits, proper 
torques for nuts, and point out 
possible trouble spots. 

The division also supplies 
resident engineers for assembly 
plants. These men keep the plants 
fully informed about new assembly 
methods and equipment, and are 


responsible for the quality o; 
the product. 

Every day at least one car j, 
picked for a 100% inspection }y 
the Production Engineering 
Division. , 

The division works with the 
Traffic Department and carriers 
in improving methods of loading 
and tie down for rail and truck 
shipments. Test shipments are 
made with new models. This 
activity has saved the company 
several dollars per carload, and 
assures arrival in good condition 

All engineering questions 
involved in servicing automobiles 
are handled by the Production 
Engineering Division, which also 
supplies information for the 
preparation of service bulletins. 
(Paper “Functions of Production 
Engineering Department at Buick,” 
was presented at SAE Annual 
Meeting, Jan. 13, 1948, Detroit 
This paper is available in ful] 
in multilithographed form fron 
SAE Special Publications Depart- 
ment. Price: 25¢ to members, 5(¢ 
to non-members. ) 





A-C Electrical System 
Advocoted for Vehicles 


Based on paper by 


ALBERT D. GILCHRIST 
Leece-Neville Co. 


SPECIALIZED wide-speed-range, 
high-output vehicle electrical 
power systems are in demand as a 
result of increasingly greater 
use of mobile two-way radio. A 
rectified a-c system (with alter- 
nator, rectifier, and regulator 
system) satisfies this need and 
at the same time lasts longer and 
performs better than conventional 
d-c systems. 

The alternator-rectifier system 
develops 60-amp rated output at 
much lower speed than the d-c 
system. Although the d-c system 
has a slightly lower cut-in 
speed, the alternator-rectifier 
system shows greater output over 
a much wider speed range. At 
engine idle speed, the new system 
produces double the output of 
the d-c system. 


The higher-efficiency alter- 
nator makes possible design of 
machines with greater output for 
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lower speeds than d-c generators, 
operating with the same temper- 
ature rise. The a-c generator 
provides a convenient source of 
power for heating and lighting 
loads. It places at the engineer's 
disposal any alternating-voltage 
value he wants. 

An alternator lends itself to 
more uses because it can run in 
either rotation or use a delte 
connection to gain output cur- 
rents 1.732 times present values 
The same basic alternator may be 
used in both 6 and 12-v systems 
with only a change in rotor coil 
required bythe voltage regulator. 

Several] notions have been con- 
sidered for improving performance 
of the d-c generator and for 
adapting it to more exacting 
requirements of current vehicles; 
but they all produce improvec 
features at sacrifices in others 
For this reason the alternator 
rectifier system was chosen 4s 
the best wide-speed-range, high 
output source of a-c and d-¢ 
power for future vehicles. (Paper 
“An A-C Vehicle Generating 
System,” was presented at SAE 
Washington Section, Dec. 9, 1%. 
This paper is available in full 
in mimeographed form from SAE 
Special Publications Department. 
Price: 25¢ to member, 50¢ °° 
nonmembers. ) 
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Tells When it Pays 
To Retire A Truck 


Based on paper by 
JOEL DEAN 


Columbia University 


This paper will be printed in 
full in SAE Quarterly Trans- 
actions ) 

THE time to replace the old 
vehicle is when it’s more profit- 
able to buy a new one. Cost 
projections - future costs - are 
the basis telling when that time 
has come. Knowledge of behavior 
of cost components is the founda- 
tion of these projections. 

Behavior of costs with increased 
yse is the key to determining 
savings that govern replacement. 
Fig. | illustrates the essence of 
practical replacement by graph- 
ical analysis. 

It shows annual cost of a hypo- 
thetical $5000 truck on a given 
operation. Shape of actual curves 
differs widely among operators, 
depending, for example, on oper- 
ating conditions, account classi- 
fication, and preventive main- 
tenance standards. These curves 
show economic factors that enter 
into the replacement decision. 
They are as follows: 


* The Capital Wastage Curve 
shows market-value depreciation 
based on expected decline in dis- 
posal value each year. It drops 
sharply at first, then falls off 


nore gradually as the truck gets 
rider. 


* The Maintenance Cost Curve 
represents the increase in annual. 
maintenance and repair expenses 
over most of the truck’s life. 


©The Operating Cost Curve in- 
ludes the usual operating ex- 
Penses, such as ‘fuel, oil, and 


‘ires. It rises gradually at a 
declining rate. 


* The Unreliability Cost Curve 
reflects an estimate of direct 
id indirect losses from increas- 
ing undependability, as from road 
creakdowns and idle time for re- 
Pairs. It’s presumed to rise 
gradually as the truck ages. 


me en Combined Cost Curve of 
Me old truck sums up the several 
romponent cost curves. It de- 
‘Ines at first, reaches a low 


D0} ° . . 
sine rises when rising 

tenance, operating and unre- 
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liability costs more than offset 
declining capital wastage costs. 

The horizontal line in Fig. 2 
is the average combined cost of 
the new truck. You calculate it 
by dividing total estimated cost 
of the new truck (excluding in- 
terest) throughout its expected 
useful life by the number of 
years of expected useful life. 

Point of economic replacement 
is determined by prospective cost 
savings from replacement as a 
percentage of net capital ex- 
penditure needed to get these 
savings. Spread between the curve 


63 


of combined old-truck costs and 
line of life-time new-truck aver- 
age costs show cost savings. When 
the rate of return on the new- 
truck investment equals the 
company’s minimum standard return, 
it’s economically sound to make 
the replacement investment. 

This method is not a miracle. 


It’s onlya framework for relevant 


economic comparisons. Results 
will benobetter than projections 
of future costs. Size of errors 
in these future costs will depend 
both on extent of knowledge of 
past patterns of cost behavior 

















and ability to forecast impact of 
future changing conditions. 
(Paper ‘How to Determine When a 
Motor Vehicle Should Be Replaced,” 
was presented at SAE Annual Meet- 
ing, Detroit, Jan. 12, 1948. The 
complete paper is available in 
full from SAE Special Publica- 
tions Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 


Dampers Reduce Shoft 
Torsional Vibration 


Digest of paper by 


J. C. MILLER 


Cummins Engine Co. 


FRICTION, tuning, and pendulum 
dampers reduce the amount of 
torsional vibration in engine 
crankshafts, and the silicone 
viscous damper is a new develop- 
ment counted upon by engine de- 
signers for helping to reduce the 
effect on all amplitudes of 
vibration over awide speed range. 

Unique properties of silicone, 
which maintains practically con- 
stant viscosity over a wide range 
of temperatures, have made the 
simple friction device known as 
the Lanchester damper, less used 
than previously. 

The damper flywheel mass is 
completely enclosed by a close- 
fitting shell which is driven 
from the crankshaft. This mass is 
submerged in the silicone fluid. 
The fluid film is only 0.003 in. 
thick, and the viscous friction 
is enough to dampen torsional 
vibration. 

The commonest form of tuning 
damper is by driving the damper 
flywheel mass through a layer of 
rubber. This, more properly called 
a tuner, tends to shift the crit- 
ical speed. The design objective 
is to shift the critical speed 
out of the engine’s operating 
range. 

The harmonic balancer operates 
on this principle, but uses leaf 
springs instead of rubber. They 
both have the advantage of sim- 
plicity, but the hysteresis in 
the rubber and the springs some- 
times lose their effectiveness. 

The dynamic or pendulum type, 
generally used in aircraft en- 
gines, obtains its dampening 
effect by a counterweight in the 
form of a short pendulum. 

Its reaction on the crankshaft 
is equal and opposite to the ex- 


citing harmonic for which it was 
designed. Hence there is no tor- 
sional vibration. 

By far the most effective, this 
is the most expensive to manu- 
facture. A separate pendulum mass 
is required for each order of 
vibration to be guarded against, 
and a high degree of precision is 
required in building it. Like all 
things mechanical some maintenance 
is required. 

The shaft mst be designed as 
stiff as possible and the rota- 
ting masses must be keptas light 
as practicable if torsional vi- 
bration is to be eliminated. 
(Paper “Natural History of the 
Crankshaft,” was presented at 
SAE Southern California Section 
Feb. 26, 1948. This paper is 
available in full in multilith- 
ographed form from SAE Special 
Publications Department. Price: 
25¢ tomembers, 50¢ to nonmembers. ) 


Analyzes Spring Types 
For Cor Suspensions 


Based on paper by 
N. E. HENDRICKSON 
U.S. Spring & Bumper Co. 


NO one type of vehicle suspension 
spring is perfect in every re- 
spect. Engineers must consider 
the pros and cons of the several 
types - leaf, torsion bar, and 
coil springs - to make the proper 
selection. 

Leaf springs, for example, 
weigh more than other types. But 
they also serve as structural 
members, tying axle to frame 
without requiring complicated 
linkage or mechanism. 

Excessive and variable leaf- 
spring friction may impair riding 
qualities. But if controlled, as 
in present-day cars with spring 
covers, friction relieves the 
damping device. Relieving the 
shock absorber of much of its 
work makes possible smaller and 
cheaper units. 

The torsion bar in itself costs 
less than the leaf spring it 
replaces. But linkage and anchor- 
age required usually makes the 
entire unit heavier and more 
costly. Lacking inherent friction, 
the torsion bar spring depends 
entirely on the shock absorber to 
control oscillations. 

Also light in itself, the coil 
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spring can’t function Without 
suitable radius arms and link. 
ages. Like the torsion bar, it's 
friction-free and must depend on 
the shock absorber for jt, 
damping. But this freedom fron 
friction may be very helpful ;, 
light cars, where the load carried 
by spring friction would be 
fairly large compared With the 
spring load. 

Theoretically air is the idea] 
Suspension medium. It doesn’; 
settle, doesn’t fatigue, ang 
costs nothing. But it needs , 
heavy, expensive mechanism to be 
made useful in a suspension. 

Leaving theoretical considers. 
tions to researchers, the engineer 
selects the spring he wants frop 
the types available and designs 
into it the ride qualities he 
wants. Two SAE publications. 
“Manual on Design and Manufacture 
of Torsion Bar Springs” and 
“Manual on Design and Application 
of Leaf Springs,” give much 
valuable information along this 
line. (Paper “Spring Suspensions 
in Automotive Vehicles of Today,’ 
was presented at SAE British- 
Columbia Group, Vancouver, Feb. 
9, 1948. This paper is available 
in full in mimeographed form fron 
SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ 
to nonmembers. ) 


Carter Fuel Pump 
Balks Vapor Lock 


Based on paper by 
WILLIAM J. BURNS 


Carter Carburetor Co. 


CARTER’S electric pusher pump 


used as standard equipment 0 


tanks and several current com 
mercial vehicles, goes a long wa) 
toward eliminating vapor lock ) 
keeping fuel in the lines under 
pressure. 

In most common system, fuel 
moved by suction. Reduction 1! 
pressure drops the boiling point 
and accelerates formation ° 
vapor. A system under pressure 
operates at relatively high tem 
peratures without fuel in the 
lines vaporizing. ; 

Carter locates the pump in tle 
coolest spot of the fuel syste™ 
It’s a full pusher job with 
suction lift, mounted inside an 
at the bottom of the fuel tank. 
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Inside tank mounting obviates 
weed for shielding the device 
from objects thrown up from the 


road. ; 
Since it’s a centrifugal-type 


ump, pressure is controlled by 


n 


- 


speed and relief devices aren’t 
necessary. The ceutrifugal type 
yithout valves offers an unob- 
structed passageway into the gas 
tank for hot expanding fuel in 
the lines when the pump isn't 
operating. With the lines vented 
to the atmosphere through the 
tank when the engine isn’t running 
fyel can't be trapped between the 
pump and carburetor, then increase 
in pressure due to heat, and 
-ause flooding and hard starting. 

The unit’s effectiveness in 
supplying solid fuel under ad- 
verse conditions was proved by 
Ordnance tests in the Ethyl Corp. 
hot room and under actual operat- 
ing conditions on the California 
jesert. Operating on the desert, 
the pump supplied fuel to the 
carburetor with tank temperatures 
of 150F so that the fuel was 
boiling violently. (Paper ‘*Des- 
cription of the Carter Electric 
Pusher Pump,” was presented at 
SAE Washington Section, Dec. 9, 
1947. This paper is available in 
full in mimeographed form from SAE 
Special Publications Department. 
Price: 25¢ to members, 50¢ to 
nonmembers. ) 
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| - Ejector cooling 
installation for engines 
of the XR-10 helicopter 
(inset) 


Boost ‘Copter Payload 
With Ejector Cooling 


Based on paper by 


L. L. DOUGLAS 
Kellett Aircraft Corp. 


RECOUPING nearly 20% payload 
(equivalent of fan-cooling power 
consumption) with ejector cooling 
merited painstaking research to 
perfect ejector cooling for the 
XR-10 powerplant. It’s done by 
harnassing, instead of wasting, 
exhaust-gas energy. 

Kellett engineers evolved a 
practical ejector cooling in- 
stallation via the try-and-modify 
route ina three-part test program. 
The three phases were: 

1. Single Ejector Tests - Opti- 
mum ejector parameters, suitable 
for engine cooling needs, were 
determined from a set-up of a 
Continental R-975-Cl tank engine 
and air box. 

2. Cooling—System Mock-Up 
Tests - Air box test-derived in- 
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formation was applied to an 
actual ejector cooling system on 
the same engine. 

3. Final Installation - The 
cooling system mock-up on the 
R-975-Cl engine was redesigned 
for the R-975-15 on the XR-10 and 
retested to prove the final 
design. 

The air box tests brought out 
several important design facts 
for this case . such as idle 
nozzle area for no power loss is 
about 2.15 sq in.; a star-shaped 
nozzle gives best results; double 
and triple siamese stacks are 
best for flow ratios of 6 to 9. 

Preliminary tests with the 
R-975-15 engine, revealed that, 
for ejector cooling, cylinders 
for fan cooling won’t do. Al-Fin 
cylinders redesigned with more 
and deeper fins made a big dif- 
ference in cooling performance. 
Same was true for cylinder baf- 
fles. For ejector cooling, air- 
flow entrance had to be reduced 
and baffling extended around the 
cylinder. 


The four ejectors used for this 
installation were powered by 
three double siamese stacks and 
one triple siamese stack. Fig. ] 
shows the stack design. A 9-in. 
cooler also was introduced into 
the power section. Goingto] 1/2- 
in star nozzles with rounded 
corners noticeably improved cool- 
ing. 

The third-phases tests proved 
the installation practicable and 
pointed up the need for several 
final design refinements. 

The ejector system now is cool- 
ing the XR-10 engines satisfac- 








torily without fans. About the 
only problem remaining - and it’s 
relatively minor - is that the 
installation somewhat prolongs 
engine removal time. But even 
this currently is being corrected. 
(Paper “Ejector Cooling of the 
XR-10 Helicopter Powerplant, ”’ was 
presented at SAE Philadelphia 
Section, Dec. 10, 1947. This 
paper is available in full in 
mimeographed form from SAE Spe- 
cial Publications Department. 
Price: 25¢ to members, 50¢ to 
nonmembers. ) 


Track Landing Geor Held 
Essential for Large Planes 


Based on paper by 


BRIG. -GEN. S. D. STURGIS, JR. 


U. S. 


Air Force 


TRACK landing gear of the cater- 
pillar type, commonly used on 
tractors and tanks, seems to be 
the only feasible solution to the 
problem of landing and ground 
handling extremely large air- 
craft. (See Fig. 1.) 

Airplanes equipped with this 
type of gear can be landed or 
taxied on ground so soft that if 
the airplane had standard land- 
ing gear it would quickly bog 
down. But the flexibility of the 
belt between the bogies actually 
makes the gear inoperative on 
hard surfaces, blacktop, and con- 
crete. 

Thus, if this type of gear was 
used extensively for large air- 
craft, it would be necessary to 
provide soft runways on all our 
fields, but this would still be 
easier than the alternative of 
making runways at all fields 5-10 
times as strong. Costs would be 
less, too, for at least five 
fields can be built for very 
heavy planes using track landing 
gear for every field constructed 
to take aircraft using high- 
pressure tires. 

In military strategy there are 
additional important gains in the 
saving of time and materials. An 
airborne engineer battalion can 
be flown anywhere in the world 
with comparatively light equip- 
ment and build an advanced base 
in a few weeks. Instead of labori- 
ously piling up concrete in a few 
vulnerable bases for wheeled air- 


Fig. | = Track-type 
landing gear installed 
on A-20 airplane 


craft, we can dot the landscape 
with low-pressure landing fields. 
This means greater security for 
our irreplaceable airports and 
crews, greater tactical flexi- 
bility, greater mobility for the 
Air Force, and quicker, more ag- 


Geor Testing 
Experience 


Digest of paper by 
WARNER T. COWELL 
Gleason Works 


RIGIDITY of the gear mounting 
reduces stress on teeth, and 
because tooth fatigue life varies 
inversely as the seventh power 
of the stress, design engineers 
have a wonderful opportunity to 
reduce the size and weight of 
gear drive assemblies. 

Initial pitting is where smal] 
craters form inthe tooth surface; 
progressive pitting is where 
pitting has progressed so far 
that the remaining unaffected 
areas are too small to carry the 
imposed load orto transmit motion 
with the required smoothness. 

Pitting is a fatigue failure of 
the metal just below the surface 
of the teeth, and is caused by 
overloading, interferences or 
wrong tooth shape, misalignment 
of mountings, improper assembly, 
or impact loading in high speed 
gears caused by inaccuracies in 
the gears themselves. 

Abrasion, scratching, scoring, 
and galling describe various 
degrees of wear of tooth surfaces. 

Contamination of the lubricant 
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gressive action. 
Power as Affected by Airdron 
Construction and Track-Type 
Landing Gear” was presented at ; 
meeting of the Central I)]linois 
Section of the SAE, 
Fil .., Nov. 2G, Fear.) 


(Paper “Ai; 


Peoria 


is a source for this type of 
wear. 

Failure of the lubricant to 
prevent metal to metal contact 
or to carry away heat generated 
by tooth engagement causes toot! 


surface failure. 
Extreme pressure lubricants are 


recommended by gear manufacturers 
for hypoid and heavily loaded 
spiral bevel gears. In critica! 
installations surface treatment 
is helpful. 

Misalignment in the assembly 
or deflections in the mountings 
brings about serious load conce 
tration and gear failure follows 

For a new design, laboratory 
life tests provide a measure 
the performance to be expected 1! 
service. 

Maximum fillet radius is use? 
in the root of all heavily-loadec 
bevel gears, and continued effort 
is being made by the industry t 
improve the finish in the roo! 
area. 

The ground bevel gear has vee 
another step forward. Tooth sur 
face, root radius, and the bottor 
of the tooth space are blende: 
into one continuous smooth sur 
face in grinding. 

The Gleason Works has project® 
the GMC Fatigue Life Chart beyon 
1% million cycles, and limitee 
data indicates that the projec: 
tion was satisfactory. We pave 
introduced factors of gear ®" 

ini : ffect 
pinion mountings as they e?!e° 
stress. (Paper “Bevel Gear Test 


SAE JOURNAL 





Exper! 
Phila 
1947. 
full 

from 

Depar 
50¢ t 


Gos 
in | 


Basec 


GASU 
varn 
reco: 


provi 


Heav 


was 





\L 





Experience, was presented at SAE 
Philadelphia Section Dec. 10, 
1947. This paper is available in 
full in multilithographed form 
from SAE Special Publications 
Department . Price: 25¢to members, 
50¢ to nonmembers. ) 


Gasoline A Factor 
in Engine Sludge 


Based on paper by 
H. C. MOUGEY 
Research Lab. Division, GMC 


GASOLINE may cause sludge and 
varnish even if it meets all 
recognized gasoline tests, as is 
proved 1n one case. 

A 1 1/2-ton truck with 13,000 

of payload was operated for 

5.900 miles in California on 
Heavy-Duty oil (U.S. Army Speci- 
fication 2-104B, Brand A). Oil 
was drained every 2000 miles. At 
the end of 35,000 miles, the 
engine was disassembled. The 
parts, shown in Fig. 1, were very 
clean and engine performance 
was satisfactory. 

Simultaneously with the Cali- 
fornia test, a similar test was 
run in Michigan under the same 
)perating conditions, using the 
same oil. But instead of getting 
wonderful results, the engine 
sludged up badly. At the end of 

000 miles, the test had to 
be stopped and the engine over- 
hauled. 

Pistons were badly varnished 
and the engine generally was 
in bad shape, as in Fig. 2. 

Evidentally some new variable 
caused these very bad results, 
because according to theories and 
experience up to that time, the 
engine should have been clean. 


Difference in climate couldn’t 


explain it. Only major differ- 
ence was the gasolines used, 
although both met tests for good 
gasoline, 

This led to cooperative work on 
‘he problem during which The 
Texas Co. developed a new labor- 
‘tory test. It showed a great 
‘ifference in tendency of certain 
gasoline to generate sludge and 
varnish even though they met all 
recogni zed gasoline tests. (Paper 
Siudge and Varnish in Automobile 
Engines — Their Causes and Cures,” 
"as presented at SAE So. New 


Engl and Section, Hartford, Feb. 
4, 1948. ) 
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@Fig. | - These engine parts were in good 


condition after 35,000 miles of opera- 
tion on Heavy-Duty oil. Vehicle was a 
| 1/2-ton tractor-trailer carrying 
22,000 Ib gross load 








@Fig. 2 - The engine from which these 


parts were taken sludged up badly after 
only 20,000 miles of operation on Heavy- 
Duty oi! in al 1/2-ton truck 





Discusses Design Of Gos Turbines 


Based on paper by 


D. G. SHEPHERD 
A. V. Roe Canada, Ltd. 


SOME of the development prob- 
lems encountered in the design of 
the various components of gas 
turbine powerplants include: 

1. Compressor: The blades pre- 
sent a major problem in the 
development of an axial-flow 
compressor. They are complicated 
to manufacture, since all blade 
rows should be of different design 
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for optimum performance, and a 
complete compressor may have as 
many as 1000 blades. Vibration 
problems are also numerous, be- 
cause the blades must be as thin 
as possible. Compressibility also 
is troublesome at air speeds ap- 
proaching that of sound. 

2. Combustion chamber: An almost 
complete lack of fundamental data 
on which to base design has hin- 
dered developments. Thus, combus- 
tion-chamber design is almost 
purely amatter of testing, backed 
up by certain empirical informa- 
tion that is useful in defining 
the necessary size, but not for 














detailed arrangement. Specific 
problems include: too high a 
pressure loss, too large a size 
needed, tco short a life, and 
inability to burn the cheaper, 
heavier fuels. 

3. Turbine: Problem is one of 
metallurgy, dur to extremely high 
operating temperatures. Materials 
are needed to give longer life at 
these high temperatures. One of 
the major problems in design is 
to construct a multistage rotor 
without sacrificing some of the 
advantages of the gas turbine as 
a powerplant. Considerable work 
has been done along the lines of 
blade cooling and the use of cer- 
amic materials. 

4. Heat exchanger: The heat ex- 
changer is a fairly straightfor- 
ward problem, with the exception 
of the gas ducting and pressure 
loss, since design data are avail- 
able and materials are no partic- 
ular problem. (Paper “Some 
Problems in Development of Gas 
Turbines” was presented at a 
meeting of the Canadian Section 
of the SAE, Toronto, Canada, 
Oct. 15, 1947. This Paper is 
available in full from SAE Spe- 
cial Publications Department. 
Price: 25¢ to members, 50¢ to 
nonmenbers. ) 


Lists Requirements 
For Good Propellant 
Digest of paper by 


T. F. REINHARDT 
Bell Aircraft Corp. 


THERE are so many requirements 
which rocket propellants ought 
to meet that no combination yet 


tried meets all requirements, but 
several - like hydrazine, alcohol, 
and aniline - look promising. 

The basic requirement is high 
specific impulse, which is the 
ratio of thrust (lb) to rate of 
propellant flow (lb per sec). To 
minimize the denominator, pro- 
pellants should consist of ele- 
ments of low atomic weight and 
molecules of low molecular weight. 
It can be shown that specific 
impulse increases with decreasing 
molar specific heat and with in- 
creasing heat content of the com- 
bustion gases, as well as with 
pressure ratio. For low molar 
specific heat, the combustion 
gases should be monatomic or dia- 
tomic gases in preference to more 
complex molecules. . 

Table 1 compares specific im- 
pulses of some light-weight, 
simple-molecule propellant com- 
binations. 

Unfortunately, the best of 
these high-specific-impulse pro- 
pellants do not satisfy all the 
other requirements - ease of 
handling, ease of storing, high 
density, low combustion, temper- 
ature, ease of ignition, avail- 
ability, low cost, low heat of 
formation, high content of active 
elements, and safety in operation. 

Both hydrogen and fluorine are 
difficult to handle and would re- 
quire heavy equipment. Oxygen 
must be stored under pressure as 
a liquefied gas at normal temper- 
atures. Lithium compounds have 
high heat of formation. 

Some of the propellants which 
do not show up so well on the 
specific-impulse basis have com- 
pensations. Hydrazine combines 
quite good performance with high 
density, negative heat of forma- 
tion, and the ability to ignite 
spontaneously with nitric acid. 
But, so far,’ hydrazine is scarce 
and costly. 

Ethyl alcohol - containing 13% 
hydrogen, 35% oxygen, and 52% 
carbon - has performance equal 
to that of gasoline, plus the 





Table 1 - Comparison of Heat Content, Specific Heat, 


and Specific Impulse of Rocket Gases 


Reaction h. 


(Btu per lb) 


H, + Fo = 2HF 5760 
2Li + Fy = 2LiF 5670 
2H, * O, = 2H,0 5780 
2B + 3F, > 2BF, 6820 
C + 0, = 200, 3860 
2¢ + 0, = 2co 1690 


Cy he-Ny ep 
(lb-sec per lb) 
8.65 2880 373 
8.60 28 40 370 
13.10 2125 320 
22.20 1610 279 
14.60 1296 251 
8.90 829 200 
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advantage of higher dens ity. It 
ignites spontaneously with nitrj, 
acid, eliminating the need for an 
ignition system. 

Furfuryl alcohol and anilj,, 
have been used together as fuel, 
with nitric acid as the oxidizer. 
Although the specific impulse of 
the combination is only moderate 
it has high density and ignites 
spontaneously. ‘ 

The drawback to spontaneous 
ignition is the fire hazard. 4). 
cohol can be used with liquid 
oxygen, a combination which wil] 
not ignite spontaneously, And 
neither of these propellants j; 
dangerous in itself, as fuming 
nitric acid is. 

It might be possible to make 

good rocket fuels out of certaiy 
hydrocarbons by substituting 
amino groups for some of the 
hydrogens. The amines not only 
have higher performance, but also 
higher density and higher boiling 
points than the corresponding 
hydrocarbons. 
(Paper “Factors Affecting Selec- 
tion of Propellants for Rocket 
Powered Aircraft,” was presented 
at SAE National Aeronautic and 
Air Transport Meeting, New York, 
April 13, 1948. This paper is 
available in full in multili- 
thographed form from SAE Specia! 
Publications Department. Price 
25¢ to members, 50¢ to non- 
members. ) 


High Compression Engine 
Freed of Most Troubles 


Based on paper 


By DARL F. CARIS 
and ARCHIE D. McDUFFIE 


General Motors Corp. 


RESEARCH has overcome most of 
the obstacles to a high compres- 
sion engine. Full realization ° 
the 35 to 40% economy gains 
promised by the experimental 12.> 
compression ratio engine avait 
conventional evolutionary pro 
gress. 

This work showed such engines 
can be built to weigh less pe! 
horsepower than present-day ©" 
gines. And if the structural de- 
sign is right, the engine will 
operate smoothly. 
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From the car builder’s stand- 
point, best way to bring on the 
high compression engine 1s to 
increase compression ratios in 
each succeeding model. This also 
will give the petroleum industry 
a chance to develop refining 
equipment for production of the 
99/87 octane number fuel the high 
compression ratio engine needs. 
(Paper “ High Compression Ratios 
in Automotive Engines," was pre- 
sented at SAE Cleveland Section, 
Dec. 8, 1947. 


Modern Trends 
in Lubricants 


Digest of paper 
By BRUCE B. FARRINGTON 


California Research Corp. 


SIMPLIFICATION of lubrication 
is keeping pace with the modern 
automobiles, trucks, and buses. 

Introduction of hydraulic 
clutches and automatic trans- 
missions has brought about devel- 
opment of transmission fluids of 
increased resistance to oxidiza- 
tion. The same fluid is used in 
both the hydraulic unit and the 
transmission in the Hydra-Matic 
and the White Hydro-Torque drive. 
Yulta-purpose lubricants had to. 
be developed. 

General characteristics of 
passenger car clutches and auto- 
matic transmissions are shown in 
Table 1. The manufacturers supply 
the clutch fluid. 

Data for bus and tractor hy- 
draulic torque converter systems 
are given in Table 2, and com- 
Parison of the properties of 
automotive hydraulic power trans- 
mission fluids now used in the 
United States is shown in Table 3. 

The Spicer unit uses a much 
‘ower viscosity than others be- 
cause the torque converter fluid 
1s not required to lubricate 
gears in addition to the hy- 
‘raulic unit. The new Buick 
bynaflow foreshadows increasing 
use of fully hydraulic trans- 
missions in cars and buses. 

An important step in the 
Simplification of differential 
woricants was achieved by the 
oa Ordnance specification 
“105B, developed in the closing 
years of the war. 

These lubricants contain a 
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TABLE 1 
PASSENGER CARS 
HYDRAULIC CLUTCHES AND AUTOMATIC TRANSMISSIONS 





Dodge Chrysler Cadillac 
De Soto Oldsaobile 
Manual Manual Automatic 
Clutch Friction (Dry); Friction(Dry); Friction (Wet); 
Hydraulic Hydraulic Hydraulic 
Total Speeds Forward 3 4 + 
Automatic Gear Shifts Forward 6 2 4 
Hydraulic Clutch Fluid *Special *Special *Special 
Gear Lubricant SAE 90 SAE 10¥ Same as Clutch 
Fluid 
*Supplied by Manufacturer 
TABLE 2 


BUS AND TRACTOR 
HYDRAULIC TORQUE CONVERTER SYSTEMS 


White 


Control Electro-pneumatic 

Clutch Converter free wheels as 
hydraulic clutch at high 
speed range of each gear 

Transmission Single-stage torque con- 
verter, 2 forward gears 
and reverse gear. Auto- 
matic forward gear shift 

Lubricant Approved SAE 10 and 

and Power SAE 20 inhibited oils 

Transmission 

Fluid 

Fluid Double rotor pump-one side 

Circulating 40 PSI to converter, other 

System side scavenge sump to oil 


cooler and reservoir 


Gear Approved SAE 10 and 


Spicer 
(G.M.C., Twin-Coach, Mack, Allis-Chalauers) 


Electro- pneumatic 


Friction, double acting, dry 


Three-stage torque converter and 
reverse gear. Direct drive at high 
speed 


60 SSU at 100 F inhibited (lates models) 
Diesel fuel (tractor, older models) 
Mineral seal (inhibited oi] replacing 
this) 


Injector or gear pump to converter, 
cooler, filter, and reservoir. Oil 
at 100 PSI 


SAE 50 for reverse gear and angle drive 





Lubricant SAE 20 inhibited oils 
TABLE 3 
COMPARISON OF PROPERTIES OF 
AUTOMOTIVE HYDRAULIC POWER TRANSMISSION FLUIDS 
Chrysler Cadillac White Spicer 
De Soto Oldsmobile 
Dodge 
Fluid Hydra- Hydro-Torque 
Drive Matic Drive Torque Converter 
A B Commercial Mineral Diesel 
Type (Summer) (Winter) Inhibited Seal Fuel 
Oil Oil 
Flash, F 420 330 380 360 290 290 120 
Viscosity, SSU 100 F 170-190 200 240-400 160-240 60 55 30-40 
Viscosity Index 90 130 85 85 70 - - 
10° 
Pour Point, F -15 -30 0 -10 Be low -60 Be low 
-70 Atmos. 
Oxidation Inhibitor Yes Yes Yes Yes Yes No No 
Oiliness No Yes No No Yes No No 
Extreme Pressure No Yes No No No No No 
Foam Inhibitor Yes Yes Yes Yes Yes No No 
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VANCE IN DUAL ROLE 


HAROLD S. VANCE, 
right, who will 
serve as both pres- 
ident and chairman 
of Studebaker Corp. 
during the absence 
and until the re- 
turn of PAUL G. 
HOFFMAN, who re- 
signed his $96, 000- 
A-Year job as pres- 
ident in order to 
head the European 
Recovery Program. 


























JOHN A. BRITTON, JR., has been elected 
president of Enjay Co., Inc., New York 
City, chemical products marketing affili- 
ate of Esso Standard Oil Co. He became 
a vice-president of this company upon its 
organization in 1947. Prior to that he was 
with Esso Standard Oil Co. (formerly 
Standard Oil Co. of New Jersey) and affi- 
liated companies for 27 years. 


HARRY BERNARD has been appointed chief 
engineer of Mack Trucks, Inc., New York 
City to replace W. M. WALWORTH, who re- 
cently resigned. Bernard had been direc- 
tor of Service & Service Engineering for 
the past three years. He assumes overall 
responsibility for the engineering of the 
company’s entire line of trucks, buses 
and fire apparatus. 


R. W. ROUSH has been appointed to the 
post of chief materials engineer for 
Timken-Detroit Axle Co., Detroit. Roush, 
chief metallurgist for the Company since 
1935, is responsible for the quality of 
materials, metallurgical and chemical 
processes, and the direction of labora- 
tories. He is vice-chairman of the SAE 
Iron & Steel Technical Committee. 


ROBERT TWELLS, manager of Spark Plug 
Operations for the Electric Auto-Lite Co., 
Fostoria, Ohio, has been elevated to the 
post of vice-president. Twells joined 
Auto-Lite in 1935 to organize spark plug 
operations after having served with other 


spark plug companies and General Electric 
Co. 
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JAMES D. MOONEY, president 
of Willys-Overland Motors, was 
re-elected a board member of the 
National Industrial Conference 
Board for the coming year. 


SIDNEY G. HARRIS has been 
employed as sales manager of the 
Automotive Division of E. F. Drew 
& Co., Inc. Im the past he has 
been connected with Continenta] 
Motors Corp., Detroit; Macmillas 
Petroleum Corp., Los Angeles; and 
Petroleum Solvents Corp., New 
York City. 


ROBERT E. BUSEY, acting chief 
engineer for Willys-Overland 
Motors, has been promoted to 
chief engineer. A former executive 
engineer for the White Motor Co., 
Busey joined Willys-Over land « 
year ago as special assistant to 
the chief engineer. In his new 
post, he succeeds WALTER D 
APPEL, who has been appointed 
director of procurement for the 
company. 


Following ten years in the Army 
Reserve Service wnd five years on 
active duty during the war, M. A. 
KINLEY has resigned from Ethy! 
Corp. and accepted a commission 
as lieutenant colonel in the reg: 
ular army. He will be stationed 
in the Ordnance Department 
Chicago., as assistant to the 
chief of the Chicago Ordnance 
District. 


JAMES Y. SCOTT, president 
of Van Norman Co., Springfie!?, 
Mass., and president of the Moree 
Twist Drill Co., New Bedfor¢ 
Mass., was named special emissé"! 
by the American Society of Too! 
Engineers to the Institution “ 
Production Engineers in Englanc 
He attended a meeting of t™* 
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SAE Members 


British organization at Wolver- 
hampton, England, on May 28 and 
presented the president of the 
Institution’ an honorary life 
nembership in the ASTE. 


President BEN F. HOPKINS 
became chairman of Cleveland 
Graphite Bronze Co., and JAMES 
L. MYERS moved from executive 
vice-president in charge of sales 
to senior vice-president, while 
J. J. MCINTYRE, senior vice- 
president, became vice-chairman 

f the board. 

The other officers promoted 
by directors were LeROY W. 
CHRISTENSON, from sales man- 
ager to vice-president and sales 
manager; JOHN W. DIXON, from 
treasurer and controller to vice- 
president and treasurer and 


WILLIAM G. LAFFER, from works 


manager to vice-president and ° 


works manager. 


Recently made chief engineer 
of Adel Precision Products Corp., 
Earthmaster Division, Hollydale, 
Calif., ROBERT E. HARTSOCK had 
been a consultant with Aerco in 
Hollydale. 


WILLIAM P. KALB recently be- 
came sales engineer with Skinner 
Purifiers Division of Bendix 
Aviation Corp. in Detroit. Prior 
to this post, he was research 
engineer for the Ford Motor Co. 
in Dearborn, Mich. 


Recently graduated from Parks 
College of Aeronautical Tech- 
Mology, East St. Louis, Ill, 
HENRY WILLIAM ELLSWORTH, Jr. 
's air freight agent for United 
Airlines, Inc., New York City, 
KNIGHT H. MORTON is aircraft 
mechanic for Northwest Airlines, 


‘nc., St. Paul, Minn., and KEITH 
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LEONARD DEAVER is a mechanic 
for Northwest Airlines, Inc. at 
Minneapolis, Minn. 


J. M. Van LAW, until recently 
assistant operations manager of 
the Atlantic Division, Pan Ameri- 
can World Airweys, has resigned 
this post to join the Massa- 
chusetts Mutual Life Insurance 
Co., New York City. He has been 
active in Metropolitan Section 
and served two terms as a member 
of its Governing Board. 


No longer a laboratory research 
analyst with Lockheed Aircraft 
Corp. in Burbank, Calif. JOHN 
F. WHITMORE has become an orange 
rancher with the Richard Co. in 
Visalia, Calif. He will act as 
technical adviser on frost pro- 
tection. 


WILLIAM T. De CAPUA, formerly chief en- 
gineer for the Twin Coach Co. has been 
named consulting engineer of Beaver Metro- 
politan Coaches, Inc., Beaver Falls, Pa. 
He had worked inthe Engineering Department 
of Twin Coach since 1927. 


FRED E. WEICK, famous as the designer 
and developer of the “Ercoupe” - the first 
two-control airplane - has been appointed 


‘distinguished professor and research en- 


gineer at Texas A&M College. He will di- 
rect the Personal Aircraft Research Center 
being established in the Department of 
Aeronautical Engineering at the College. 


S. M. BATORI is now associated with De 
Witt C. Griffin & Associates, Seattle. 
This firm of consulting engineers is broad- 
ening the scope of its activities to in- 
clude a comprehensive consulting engineer- 
ing service inevery branch and every phase 
of engineering. He had been with Connecti- 
cut Railway & Lighting and with the Sun 
Oil Co. before becoming an independent 
consulting engineer. 


FREDERICK C. YOUNG has been appointed 
assistant director of chemical engineering 
at the Ford Motor Co., Dearborn, Mich. He 
was formerly head of Metallurgical Division 
of the Chemical Engineering Department. 
Young is chairman of the SAE Iron & Steel 
Technical Committee. 
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SAE Fathers and Sons ... 








At the far right is T. B. MOORE, pres- 
ident and general manager of the Detroit 
Ball Bearing Co., Detroit, with three of 
his sons who are SAE members. They are 
affiliated with the Detroit Ball Bearing 
Co. Left, seated, is T.P., treasurer. 
Standing, left to right, are R. JOHN, 
secretary and EDWARD JOSEPH, branch 
manager. 
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CORNELL JANEWAY, left, who is beginning 
his engineering career with Ethyl Corp., and 
his father, ROBERT N., head of the dy- 
namics research department of Chrysler Corp. 
A former chairman of the Detroit Section, the 
elder Janeway has been a frequent author of 
SAE technical papers. 


R. D. EVANS, far left, is 
manager of tire design re- 
search of the Goodyear Tire 
& Rubber Co., Akrorf, Ohio. 
He has been amember of the 
SAE since 1938, and he has 
presented a number of papers 
on pneumatic tires at meet- 
ungs of the Society. His 
son, D. WILLIAM is adesign 
engineer with the Towmotor 
Corp., Cleveland, Ohio. 
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s. E. ELLERBE, who had been 
fleet engineer with Ethyl Corp., 
Atlanta, Ga., 18 secretary and 
service manager of the South 
Alabama Auto Co., Inc., Dothan, 
Ala. 


Previously an automotive en- 
vineer with the American Oil Co. 
in Baltimore, Md., JAMES A. 
SCOBIE, Jr. has become manager 
sf the Automotive Research Lab- 
sratory of the Pan American 
Refining Corp., same city. 


ROBERT L. CLINTON is now a 
jraftsman with Consolidated Vultee 
Aircraft Corp., Fort Worth Div- 
1S10% in Fort Worth, Tex. 


No longer flight test power- 
plant engineer with Grumman Air- 
-raft Engineering Corp., Bethpage, 
L.I., N.“°¥., HERMAN H. BEMENT 
is assistant manager with Edgewood 
Farm in Hebron, Ind. 


Having left the Fruehauf Trailer 
of Detroit, where he was gen- 
eral works engineer, FRED E. 
FRICKE has connected with the 
Kraft Foods Co. of Chicago as 
hief engineer. 


JOHN M. FLOYD, vice-president 
and a member of the board of 
directors of the A. O. Smith 
rp.,has been elected a director 
f the Bendix Aviation Corp. 


Recently graduated from North- 
eastern University in Boston, 
Mass., ERIC A. MEYER has be- 
come a junior test engineer for 
the York Corp. in York, Pa. 


NORMAN J. LAW recently be- 
came associated with the American 
Bosch Corp. in Springfield Mass. 
asaservice sales representative. 


C. F. DRUMM, SR. is now gen- 
eral engineer of the Engineering 
Department for Mack Mfg. Corp. 
in Allentown, Pa. He was formerly 
contact engineer between the 
‘ervice Engineering Department at 
“ong Island and the Engineering 
“epartment of this company. 
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TALKING THINGS OVER ON THE 
BOW OF THE M-V-PAMATOMIGE 


WITH SKIPPER TOM J. COLLINS, 
LEFT 1S SOUTHERN CALIFOR- 


NIA CHAIRMAN L.D. BONHAM 


No longer a lubrication and 
automotive engineer with the 
Texas Co. in Seattle, Wash., 
EARL EUGENE PHILLIPS has be- 
come chief lubrication engineer 
for Inland Empire Refineries, 
Inc, Northern Division of Wasatch 





Now in the employ of United 
Aircraft Service Corp., East 
Hartford, Conn., as a field rep- 
resentative for Pratt & Whitney 
Aircraft Engines, JAMES B. 
SPRINGFIELD had been general 


manager of Indiana Air Service, 


Oil Co., Spokane, Wash. 


ELI SHAPIRO, chief engineer of the Dear- 
born Stove Co., Dallas, Tex., has been 
elected one of the six representatives 
of the nation’s gas heater manufacturers 
on the American Gas Association Sub- 
Committee on Approval Requirements for 
Space Heaters. 


HARRY L. SHOWALTER, JR., has formed his 
own company to be known as Girard Asso- 
ciates. They are specializing in sales 
and engineering related to the forge and 
press shop field. Its principal offices 
are located in Philadelphia and Chambers- 
burg, Pa. 


L. L. COLBERT, president of the Dodge 
Division of the Chrysler Corp., Detroit, 
took part in the opening of the new Dodge 
San Leandro, Calif., plant on May 4. This 
is the first all-Dodge assembly plant to 
be opened in California. 


TURN TO PAGE 87 
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BRITISH COLUMBIA GROUP - June 10 

York Room, Hotel Georgia, 
Vancouver, B.C.; dinner 7:00 p.m. 
Meeting for members and appli- 
cants only to get better acquain- 
ted with fellow members, receive 
chairman’s and treasurer’s. annual 
reports, scrutinize and count 
ballots and install elected of- 
ficers for 1948-49. 


CLEVELAND - June 18 
Sleepy Hollow Country Club; 
annual outing and dinner. 





KANSAS CITY - June 9 

Southwestern Bell Telephone Co. 
Building. llth and Oak Sts., 
Kansas City, Mo.; trip through 
telephone facilities 5:30 p.m. 
Dinner to follow tour. 


DETROIT - June 25 
Grosse Pointe Yacht Club; 
dinner-dance. Ladies Night. 


MILWAUKEE - June 11 
Ozaukee Country Club, few miles 
north of Milwaukee; dinner 6:30 





MEETING 
SUMMER 
WEST COAST 


TRACTOR and DIESEL ENGINE 
AERONAUTIC and AIRCRAFT 


Engineering Display 


PRODUCTION MEETING and CLINIC 


FUELS and LUBRICANTS 


ANNUAL MEETING and 
Engineering Display 


PASSENGER’ CAR 
TRANSPORTATION 


SAE NATIONAL MEETINGS 


p-m. Annual Ladies Night Enter. 
tainment and Dinner Dance. 


NORTHERN CALIFORNIA - June 9) 

Treasure Island Officers (ly, 
San Francisco; dinner 6:30 p.m, 
Light Aircraft Vapor Lock Prob. 
lems - Dr. A. G. Cattaneo, She}) 
Development Co., Emeryville. 


Calif. 


ST. LOUIS - June 8 

Garavelli’s; dinner 7:00 pn, 
Engine Design for Use With Fuels 
Past, Present and Future. \M.\. 
Roensch, Ethyl Corp. Social Hour - 
courtesy Shell Oil Co. 


VIRGINIA - June 14 

Hermitage Country Club, Rich- 
mond, Va.; dinner 7:00 p.m. 
Standard Brands Maintenance - 
Harry Matthews. Social half hour 
6:30 p.m. 


WILLIAMSPORT GROUP - June 4 
Lock Haven Country Club, Lock 
Haven, Pa.; dinner 7:30 p.n. 
Annual Ladies Night. Films - 
Antarctic Expedition and Opera- 
tion Cross Roads. Brief on perti- 
nent details concerning films - 


B. M. Robinson, U.S.N. 





DATE 
June 6-11 
Aug. 18-20 
Sept. 7-9 
Oct. 6-9 


Oct. 21-22 
Nov. 4-5 
@ 1949 
Jan. 10-14 


March 9-1] 
March 28-30 


HOTEL 
French Lick Springs, 
French Lick, Ind. 
St.Francis, San Francisco 


Schroeder, Milwaukee 


Biltmore, Los Angeles 
Statler, Cleveland 
Mayo, Tulsa 
Book-Cadillac, Detroit 


Book-Cadillac, Detroit 
Statler, Cleveland 
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Student Branch News 





Four student branches mixed a 
little psychology with their en- 
gineering. Arrangement of instru- 
ment of instrument panels, 
Jocation and kind of indicators 
and dials, even knob diameters, 
are all important to the ef- 
ficiency of man-machine combina- 
tions, H. A. Voss of the Navy's 
Hyman Engineering Section told 
(NY Student Branch. 

The Navy is studying the effects 
on humans of temperature, ac- 
celeration, and the composition 
of air, as well as motor perform- 
ance of humans, Voss said. 

It’s good sales psychology to 


“let the customer know what your 


company is doing for him and how 
it is planning for his future 
needs,” George J. Haislmaier ad- 
vised Wisconsin University’s 
Student Branch on April 14. 

He pointed out that new ideas 
are strong selling points when 
presented by an engineer who 
understands them. At the March 10 
neeting, C. Furgason of the Ladish 
Drop Forge Co. described how 
forgings are designed and manu- 
factured. 

Enrolled students from Fenn 
College and Case Institute dis- 
cussed problems of young engineers 
with a panel of six practicing 
engineers at the Cleveland Sec- 
tion’s annual student dinner, 
April 21. 

On the panel were Muron S. 
Curtiss, Warner & Swasey Co.; 
Carlton Kemper, NACA; George 
T. Trundle, Trundle Engineering 
o., Albert C. May, Peerless Auto- 
matic Machine Co.; N.M. Forsythe, 
Pesco Products Co., and Robert 
Cass, White Motor Co. 

Discussion highlighted the 

growing tendency of employers to 
interview not only the man but 
‘iso his wife to determine how 
the whole family will feel about 
mving, traveling, and entertain- 
lng. 
_% April 30, Fenn students heard 
>. U. Sanders of the White Motor 
“0. talk on industrial engin- 
fering. 

Purdue Student Branch enter- 
‘ained the Indiana Section on 
April 15 at ameeting on hydraulic 
Couplings and torque converters. 
" F. Shurts, Twin Dise Clutch 
»- explained the difference be- 
‘een fluid couplings and torque 
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converters - a coupling functions 
like a friction clutch, but a con- 
verter hasa reaction member which 
enables it to mltiply torque. 

During a lab tour, the guests 
were impressed by Purdue’s new 
200-hp diesel engine connected to 
an,electric dynamometer through 
an hydraulic torque converter. 

On March 23, the Purdue Branch 
heard that existing transmission 
devices fall short of performance 
objectives because of compromises 





tion, explained the benefits of 
student membership - that pro- 
fessional societies expand tech- 
nical knowledge as well as social 
contacts. 

RPI Student Branch produced its 
own speakers for the April 15 
meeting, which featured a contest 
on souping up stock cars. 

Kurt Sense won $5 for his talk 
on combining a Buick engine and a 
Plymouth frame. Second prize of 
$2 went to Bill Moody, who ex- 


Students who described their model and full-size racers at Detroit Section's 
student dinner on April 5 were, left to right, James LaPointe, Detroit Institute 
of Technology; Richard C. Edwards, Chrysler Institute of Engineering; Charles 
Backman, Michigan State College; Carl Braun, Ford Engineering School; Gordon 
Millar, University of Detroit; Walter Mills, Lawrence Institute of Technol ogy; 


and Robert N. Smith, General 


due to cost, need for reliability, 
patent restrictions, avoidance of 
competitors’ principles, and ad- 
herence to features initially 
tried. 

This was explained in apaper by 
W. B. Barnes, Barnes Motor De- 
velopments Co.; C. H. Baker, Jr., 
Warner Gear Division, and W. A. 
Barnes, Purdue student. 

Transmissions were the topic 
also at Illinois Institute of 
Technology when the SAE Student 
Branch met ASME student members 
to hear L. H. Nagler give his 
paper on March 30. He reported 
that more engineering time and 
money has been spent on automatic 
transmissions than on any other 
part of the automobile. 

At a meeting March 9, Norman C. 
Penfold, chairman of student 
activities for the Chicago Sec- 
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Motors Institute of Technology 


plained how he built a racing car 
around a Ford Model B engine. Ted 
Rising told of his experiences 
with lowered-back-pressure en- 
gines. 

Talking to the M.I.T. Student 
Branch on April 14, Prof. J. P. 
DenHartog told how counterweights 
are developed to minimize vibra- 
tion in engines of two or more 
cylinders by stabilizing the 
center of gravity and how dampers 
are added at the front end of the 
crankshaft to absorb the energy 
of secondary torsional vibrations. 

Triptane may make it possible 
to boost compression ratios to 
new heights, but now it costs 
about $25 per gal, Frank Elliott 
of the Ethyl Corp. reported to 
the Student Branch at Oregon 
State College on March 11. 


With pure triptane, compression 














ratios can go up to 300 psi, 
Elliott said. 

At the Fred Jones Mfg. Co. in 
Oklahoma City, the University of 
Oklahoma Student Branch watched 
Ford engines being dismantled, 
cleaned, and reconditioned on an 
assembly line. 

Jones engineers have built 
their own equipment for reboring 
four or six cylinders in one op- 
eration, they learned, but ail 
Processes are controlled by Ford 
specifications and Ford represen- 
tatives visit the plant regularly. 

Northrop Aeronautical Insti- 
tute’s Student Branch had a chance 
to examine a cutaway model of a 
refrigeration unit which can de- 
liver 7 lb of air per min at a 
turbine speed of 100,000 rpm, yet 
fits in the palm of the hand, 
when Mr. Drexel of Airesearch 
Manufacturing Co. discussed the 
cooling of cockpits in high-speed 
aircraft on Feb. 25. 

General Motors Institute Stu- 
dent Branch, Section B, held its 
annual dinner meeting on Feb. 26, 
as Section A had done on Jan. 29. 
Guests were James Allen, project 
engineer, and Ward Byrne, person- 
nel director, of the Chevrolet- 
Flint Assembly Plant. 

Byrne explained the advantages 
of the overhead conveyor system 
used at Flint and said that more 
plants are being planned on that 
idea. Eric Halvarson and Walter 
Unterbert had charge of the 
meetings. 


SAE Members Asked To 
World Mechanics Event 


A cordial invitation is extended 
to all SAE members to partici- 
pate in the Seventh Internation- 
al Congress for Applied Mechanics 
to be held in London, England, 
Sept. 5-ll, 1948. 


The technical sessions will be 
organized under the following 
sections: (1) elasticity and 
plasticity; (2) aerodynamics, 
hydrodynamics, meteorology; 
(3) thermodynamics, heat trans- 
fer, and so forth; and (4) vi- 
brations, lubrication, and 
experimental methods. In addi- 
tion, as many as 10 general 
lectures or surveys are contem- 
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plated on subjects likely to be cal Engineers 
of interest to members. American Institute of M; 
Engineers aig 

During the week following the American Institute of Phye: 
Congress, inspection trips are American Mathematica} Seca 
being planned to the National American Society of Cin 
Physical Laboratory, the Royal Engineers ni 
Aircraft Establishment, the American Society of Mechani «se 
National Gas Turbine Establish- Engineers - - 
ment, and the General Electric Institute of the Aeronautical a 
Research Laboratories. Sciences P “toe 

. Society of Automotive Engi. af 
A committee on United States neers er 


participation has been organized 
under the chairmanship of Dr. 
Hugh L. Dryden, with C. E. Davies 
as vice-chairman. Its membership 
includes representatives from 
the following organizations 
which organized participation in 
the 1946. Congress for Applied 
Mechanics held in Paris: 


T. B. Rendel has accepted sy 
President Pigottks @Pppointment a. 
to serve as SAE representatiy 

on this committee. SAE members af 
interested in participating jy " 
the Congress, either by contri. § 
buting papers or attending, or 

both, are requested to communi. 

cate directly with Rendel. } 

n 
American Institute of Chemical Oil Se 2. Aviation Malin 


Engineers ment, 50 West 50th St., N 
American Institute of Electri- City. ? 


——— Yoy'// Be Interested To Know That == 


John H. Hunt represented SAE on the American Standards Association 
Member Conference on incorporation of ASA. The conference was held o 
May 5. ; 


SAE members in Atlanta, Ga., have been holding a series of ee 
informal meetings in recent months. Speakers addressing the group 
have included J. W. Lane of Socony-Vacuum Oil Co., and Walter E. 
Thill of the Federal-Mogul Corp. SAE members active in organizing 3 
the meetings include the following men selected as temporary offi- ee 
cers: Randolph Whitfield, chairman; John C. Rogers, co-chairman; a 
H. M. Conway, Jr., secretary and membership chairman; and W. P. 
Turner, treasurer. Original chairman was S. E. Ellerbe, who resigne¢ 4 
this office when he moved out of the area. é 


Appointed to represent SAE on an inter-society committee to fur 
ther the aims of the Thomas Alva Edison Foundation, Inc. are five e 
SAE past-presidents: H.W. Alden, James M. Crawford, John H. Hunt, * 
Ralph R. Teetor, and H. T. Woolson. Request for SAE cooperation cant 
from SAE Past-President Charles F. Kettering on behalf of the Foun 
dation. e 


J. M. Shoemaker has been named SAE representative on the Danie! 
Guggenheim Medal Board of Award to serve three years beginning a 
Oct. 1, 1948. Other SAE members of the Board are W. J. Blanchard a : 
R. W. Young. 


ticipation in the Seventh International Congress for Applied Ne- 
chanics is T. B. Rendel. The Congress is scheduled for Londo 


Representing SAE on a committee to organize United States’ pé ; 
: 
Sept. 5-ll, 1948. 
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F Vem CAL coma 
x PROGRESS 


“Sows Ear’ Boron Yields 
“Silk Purse’ Alloy Steels 


INEXPENSIVE boron needling imparts high- 
alloy properties to low-alloy steels, says 
a new SAE report covering tests of com- 
mercial parts produced from nine dif fer- 
ent needled steels. (See Table 1.) Based 
/ on findings from this project, steel-mill 
= ; metallurgists see possibilities of boron 
additives easing the tight steel alloy- 
element situation. 

Three highlights emerge from this in- 
vestigation of steels from commercial- 
size heats. They are: 

1. Boron treatment increases con- 
siderably the hardenability of both carbon 
oe : and alloy steels. It also improves mech- 

5 é anical properties of carbon steels in the 
quenched and tempered conditions, with 
ned * minor exceptions. 

2. In all parts satisfying carbon 
content and hardenability needs, special] 
aa boron-treated steels were suitable alter- 

| nates for many conventional steels of 
ane higher alloy content. 
, 3. Fabricating qualities -— cold form- 
ing, forging, heat-treating, and machin- 
ing - of boron-treated steels generally 
equalled those of comparable conventional 
alloy steels. 

Needling appreciably increased Jominy 
hardenability of all steels tested, says 
the report. Fig. 1 compares hardenabil- 
ities of 1066 steel in treated and un- 
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@ Fig. | - Needling steels with boron additives boosts hardenability of both carbon and alloy steels, tests show. This 


treated conditions. Hardenability 
varied over a considerable spread 
for some of the steels; but this 
partially may be due to different 
austenizing temperatures used by 


Table 1 - Heats Made for Project 


Steel Number 
Accepted Heats 


Boron Addition Agent 


10T22 Ferroboron - Mold 
10T34 Grainal 79 - Ladle 
10T41 Grainal 79 - Ladle 
10TS1 Grainal 79 - Ladle 
10T66 Ferroboron - Mold 
94T20 Silicaz 3 - Ladle 
94T30 Grainal 79 - Ladle 
94T40 Silicaz 3 - Ledle 
94T50 Grainal 79  Ledle 


Rezected Heats 


10T41 Ferroboron - Mold 
10TS1 Ferroboron - Mold 
94720 Ferroboron - Mold 
94T40 Ferroboron - Mold 


is what it does to hardenability of SAE 1066 


Various participants in the 
program. 

Results indicatedatrend toward 
a lower multiplying factor for 
boron treatment with increased 
carbon content, and a higher one 
with increased alloy content. See 
Table 2. 

Quenched and tempered tensile 
properties of the needled steels 


Table 2 - Approximate Critical Sizes and 
Multiplying Factors for Several Boron Steels 


Steel dD, - Inches D, -Inches Multiplying 
Type Untreated* Treated** Factor 
1022 1.2 2.3 1.97 
104} 3.2 2.0 Pe 
1051 1.4 as 1.5 
1066 1.8 2.4 4.3 
9420 1.9 4.3 2.3 
9440 4.2 7.5 1.8 


* “Tdeal Critical Diameter” derived 
from Jominy hardenability. 


**D, treated divided by D) untreated. 
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were good, the investigators 
found. P-values were more or less 
in the expected range for these 
steel types in the hardness levels 
tested. (P-value = 27-5", where 
T = ultimate strength in 1000 ps 
and R = % reduction of area.) f- 
durance properties also fell 
within expected range of alloy 
constructional steel. The report 
details laboratory testing ' 
sults for these properties. 

To evaluate performance 0! 
boron steels in commercial parts 
the Caterpillar Tractor Co. fs 
ricated the bulk of material fr 
each heat into production parts 
Table 3 lists the parts made {rT 
each steel together with materi@* 
regularly specified for then. 

Production quantities of thest 
parts were manufactured, * 
placed in service in the firs 
half of 1944. On Sept. 20, 1% 
Caterpillar advised that fies 
performance of these par 
was “satisfactory on al! counts 


SAE JOURN 





10734 


10S! 











table 3 -Parts Made by Caterpillar Tractor Co. 


from Boron-Treated Steels 


Special 
Steel 


4 m2 SAE 4615, NE 8620 Flywheel clutch 
‘ sliding collars; 
drive couplings; 


0 fuel valve 
adapters 


Specified Steels Part Applications 


10734 SAE 4140, NE8637 Connecting rod 


The special steels annealed to 
a lower hardness, generally, than 
materials for which they were 
substituted. In some cases they 
yielded somewhat inferior surface 
finishes. But one tractor manu- 
facturer could find no difference 
in machinability between the 
specification steel -~ NE 8620 - 
and 94T20, from 1000 lb of which 
he fabricated tractor gears. 

Work for Army Ordnance on boron 
needling of one steel, summarized 
in an earlier SAE report, delayed 
this program. The Ordnance project 
concerned itself with an experi- 
mental 100-ton heat. Seven dif- 
ferent kinds of boron additives, 
with which this steel (0.45 


described in this first report 
are the properties of this one- 
boron-treated steel in army truck 
parts and M-1 rifle parts. (See 
Journal, April, 1947, article “Low 
Cost Boron Elevates Steel Proper- 
ties,” p. 65.) 

The new SAE document, “Boron 
Steels in Commercial Heats” is a 
summary of work by 15 company 
participants, administered by the 
Subcommittee on Special Addition 
Agent Steels of the SAE W.E.B. 
Iron & Steel Committee. R. B. 
Schenck, Buick Motor Division, 
GMC, chairmanned the group. 


This report is available from 
the SAE Special Publications 
Department. Price: $1.50 to 


J bolts, 11/16-in. 
| diameter 

q . 7p 
5 \0T4] SAE 4145, NE8645 Spring clips, up 
. to 3/4-in. dia- 

0 meter 
ust \0TS] SAE 4150, NE8645 Spring clips, 7/8 
H to l-in. diameter; 
; shafts 
* 10766 SAE 9255, NE8655 5/16 to 7/16-in. 
t thick leaf springs 
* 94720 SAE 4620, NE8825 Gears 

; SAE 4820 (Limited) 

x 04730 SAF 4135, NE 8630 Scarifier tooth 
»} tips 

. 94T40 SAE 2345 (LowSide Axle Shafts 
8 chemistry), NE 8645 
9475 SAF 2345 (High Clutch shafts; 
side chemistry), axle shafts 

20 Special 86T45* 


214 IK) 


arts 
’ 
its. 


RNAL 








*Boron-treated steel of NE 8645 chemistry. 


As of that date, the company 
hadn't received any complaints or 
return of service failures 
involving boron steel parts. 

The new report also points out 
that Caterpillar and other manu- 
facturers experienced no fabri- 
cating difficulties with boron 
steels. 

For example, Caterpillar re- 
ported excellent forming proper- 
ties for 10T34 steel based on 
cold upsetting of 30,000 connect- 
ing rod bolts. Six shops that 
made gear forgings from 94T20 
steel found no difference in 
lorging properties between this 
material and NE 8725. Same was 
true with torque-rod end pins 
of 94740. 

Production quantities of parts 
vere heat-treated in production 
equipment. No unusual difficulties 
developed either in carburizing 
and hardening 10T22 and 94T20 
or in quenching and tempering 
other steels in these applications. 

Where hardenability was in- 
sufficient to harden the section 
Properly, some adjustment in 
Procedure had to be made. A case 
in point 18 spring clips made 
‘Tom both 10T41 and 10T51. They 
vere quenched in a special ac- 
celerated quenching oil because 
the as-quenched hardness was not 
Nigh enough in regular oil. The 
lips cracked in both cases when 
“ater-quenched. 


YUNE, IQug 


carbon - 1/50 manganese) was 
needled, were evaluated. Also 


———— Jechnigrams.. . 








‘members, $3.00 to nonmembers. 











NONDESTRUCTIVE TESTS: A newly-activated group in the SAE Iron & 
Steel Technical Committee will investigate nondestructive testing of 
ferrous castings, forgings, and nonferrous materials. Specialized 
subcommittees will study current practices with such techniques as 
magnetic testing, radiography, ultrasonic tests, and magnetic parti- 
cle inspection. End product hoped for in this work is a series of 
recommended test procedures. 


POWER TAKE-OFFS: A new dimensional standard for a heavy-duty power 
take-off aperture is in the making in the SAE Subcommittee on Aux- 
iliary Equipment for Trucks and Buses. The new standard will provide 
for an eight-bolt mounting; current SAE power take-off standard has 
six bolts. 


COLD-DRAWN STEELS: Belief of most engineers to the contrary, tor- 
sion tests of splined shafts show less-costly cold-drawn steels may 
hold an advantage over heat-treated steels. But an SAE group, con- 
cerned with cold-finished steels, wants to know more about stress 
patterns in view of reported warping toward machined surfaces with 
this material. More information is being requested from Sonntag 
Laboratories, which conducted the splined shaft tests. 


TRACTOR TIRES: A recent survey shows that new 8-ply front tractor 
tires, included in a recommended practice prepared by the SAE Trac- 
tor Technical Committee, are being used in the corn belt and the 
Middle West. One tire company distributed 3,000 of these tires to 
the replacement field. Although heavy wide-base rims for all of them 
are not yet available, they soon will be. Some complaints are coming 
in because new tires are being mounted on old standard rims. 


HYDRAULIC FLUIDS: In its study of nonflammable hydraulic fluids for 
aircraft, the SAE Aircraft Wheels, Brakes, and Axles Committee has 
focused attention on Hydrolube U4 (a product of Navy research. ) 
Recent investigators revealed certain shortcomings of this material. 
First, certain O-ring seals and micarta swell too much with Hydro- 
lube U4. Second, it has an electrical conductivity 10 times that of 
water and might create serious problems. 


CADMIUM PLATING: Cadmium-plated parts exposed to treated oils or 
greases containing organic fatty acids spell trouble, reported sev- 
eral members of SAE’s Aircraft Engine and Propeller Standard Utility 
Parts Committee. Here’s why: This combination strips the cadmium 
plating, forming cadmium soaps, which may clog oil lines and jets. 
It jeopardizes other parts. Committee members urged consideration of 
this reaction before recommending treated oils in powerplant speci fi- 
cations. 
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Youngren, Reese Named 


To Technical Boord 


HAROLD T. YOUNGREN and W. D. 
REESE have been appointed to 
membership on the SAE Tech- 
nical Board, coordinating agency 
of all SAE technical committee 


W. D. 
REESE 





HAROLD T. 
YOUNGREN 





work. Youngren is vice-president 
of engineering, Ford Motor Co. 
and Reese is manager of engineer- 
ing, Motor Truck Division, Inter- 
national Harvester Co. The ap- 
pointments fill vacancies on the 
board caused by resignation of 
William M. Walworth, formerly 
vice-president of engineering, 
Mack Mfg. Corp., and by the death 
of R.H. McCarroll, Ford Motor Co. 


Study Iron's Behavior 
in Sub-Zero Operation 


ALMOST every manufacturer of 
ferrous parts and equipment has 
his own way of making the product 
stand up in cold-weather service, 
according to replies to a ques- 
tionnaire circulated by a sub- 
committee of the SAE Iron & Steel 
Technical Committee. Some ways 
are successful, others are not. 
But shere seems to be rio central 
fund of knowledge spelling out 
the “how” of picking the right 


material and designing the item 
to withstand low temperatures. 
(The committee hopes to develop 
such information. ) 

Among the more common methods 
recommended in questionnaire re- 
plies for obviating low-tempera- 
ture failure of ferrous parts 
are: 


1. Use of chrome nickel or 
high-nickel austenitic steel; 


2. Aluminum-killed steels al- 
loyed with nickel; 


3. Use of low-alloy high-tensile 
steel for structural members to 
increase safety factor; 


4. Redesign to eliminate stress 
concentrations due to welding; 


5. Designs avoiding abrupt 
changes incross-section and notch 
effects, as from threading. Full 
fillets also were suggested, as 
was 


6. Securing tempered martensite 
in all heat-treated parts with 
quenching from tempering temper- 
ture. 

These methods were developed 
from experience with a wide variety 
of parts in different kinds of 
frigid service: five-plow trac- 
tors: 650 lbof cast-iron cylinder 
blocks in 275-hp engines; 4000 lb 
of castings in 15,000-lb com- 
pressors; refrigerant coolers and 
condensers 8 ft in diameter and 
15 ft long; 15-ton bulldozers and 
300 to 2200-lb winches and hoists; 
and cast railroad truck frames up 
to 7000 lb. 

Operating conditions for these 
products, a few of many produced 
by the 59 respondents, varied 
considerably. For example, auto- 
motive and railroad equipment 
manufacturers seem to be con- 
cerned with strength of materials 
down to -50 to -60F. Chemical 
container manufacturers must con- 
tend with temperatures as low as 


-350F. 


TYPICAL TROUBLES 


Some manufacturers are still 
looking for a formula that’1ll 
impart frigid-failure resistance 
into their equipment. A few ran 
into low-temperature failure of 
certain malleable castings, steel 
castings, and individual lots of 
c¢old-drawn Bessemer steel. In one 
case rivets and welds failed at 
-40F. 

Another reported failure of 
cast-iron hubs and welded steel 
spokes on steel wheels. He builds 
the hubs integral with the wheel 
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idler castings proved to be 


proper. In cold weather in North 
Canada, welded spokes in the rj 
loosen and the weld breaks. . 

A maker of motor graders ad. 
vised of excessive breakage of 
the following parts induced }, 
low temperature: main frames 
leaf and helical springs, front 
idler steel castings, track ] inks 
power train gears, and bolts anj 
capscrews. 

One main frame failed at ~20F 
the other at subnormal tempera. 
tures. Leaf and helical springs 
failed largely in high-altitude 
low-temperature regions. Front 


notch-sensitive at reduced tep. 
peratures because of poor de- 
oxidation practice and heat- 
treatment. 

Need for performance of these 
wrought and cast irons in frigid- 
zone operation takes on added 
importance in the light of their 
growing use. Some respondents se 
increased use of malleable iro, 
in automotive and war equipment 
especially for Arctic operations. 
Chemical industries are going t 
ultra low-temperature processing. 
There’s an increased demand for 
oxygen and low-temperature solvent 
processes. 

Also on the rise is use o! 
refrigeration in dewaxing and 
treating oils, which requires 
ferpous materials for low-temper- 
ature service. 

The Division on Low Temperature 
Properties of Ferrous Alloys, o! 
the SAE Iron & Steel Technica! 
Committee, is studying all re- 
plies. It hopes to evolve a recon- 
mended practice covering physica 
and chemical properties of fer- 
rous materials, methods of manu- 
facture, and heat-treatment to 
help the designer select the 
proper material for the job 
Chairman C. L. Lorig, Battelle 
Memorial Institute, summarized 
replies to the questionnaire 


Release Design Guide 
On Helicopter Rotors 


A newly-issued report on heli 
copter load conditions gives tit 
engineer a basis for analyzing 
rotors structurally. It defines 
essential load conditions he ™°! 
calculate to design the rotor. 
So that the rotor will with 
stand all conceivable stress¢ 


CONTINUED ON PAGE 85 
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SAE President Pigott is continu- 
ing his tour of Sections. At the 
WILLIAMSPORT GROUP’S April 5 
meeting, the BUFFALO SECTION’S 
April 27 meeting, and the SYRA- 
CUSE SECTION’S April 21 meet- 
ing, he told members that, although 
our supply of crude will not last 
forever, it 1s not so low that we 
should start processing oil shale. 

Instead, he advocated saving 
fuel by improving efficiency of 
engines and transmissions. 

It was Family Night at Syracuse, 
and a number of guests attended. 
President Pigott presented a 
certificate of Student Enrollment 
to Margaret Hastings, the WAC 
who was marooned at “Shangri La,” 
New Guinea. She is now an SAE 
student member at Syracuse Uni- 
versity. 

John L. Burns of Aircooled 
otors, Inc. also received an SAE 


yPin as a Syracuse Section award 


lor his contributions to the auto- 
motive industry. 
_At the March 10 meeting of the 
CENTRAL ILLINOIS SECTION, Pigott 
Presented his paper ‘‘ The Super- 
charger and the Engine’’, showing 
how supercharged-engine perform- 
ance can be predicted. 
ome? of the WASHINGTON 
- ‘’ toured the major over- 
“ul shops of the Capital Transit 
on the afternoon of April 6 
“nd learned from Hy Feldman how 
m* fits into the preventive 
“intenance picture. 
Frat evening, Pigott spoke 
ey yon the petroleum situation 
we ‘-U.Merrill, E. C. Giddings, 
and A. E. Savage, all of Capital 


YUNE, 194g 





Transit, discussed the company’s 
research and development program. 

As an experiment, Washington 
Section is running a five-session 
course on instruments for diagnos - 
ing engine ailments. 

Four Section meetings last month 
focused on automatic transmis- 
sions. Eo COLORADO GROUP and 
CHICAGO SECTION, Oliver K. 
Kelley pointed out that the big 
reason for developing the new 
transmissions is to remove the 
work of gear shifting and clutch 
pushing from driving. 

He predicted that a new era of 
drive design will open in the 
next 10 or 25 years. 

In answer to questions on 
lubrication requirements of the 
torque converter, Kelley said at 
Chicago meeting on April 13, that 
the thinnest oil, with high oxida- 
tion resistance and high aniline 
point, is desirable, but that 
thin oils may leak at seals. 

He felt that SAE 10 oil with 
good oxidation resistance should 
be satisfactory. 

The Colorado meeting, held 
March 22, was a joint SAE-ASME 
meeting. 

Carl A. Lindblom, originator 
of the White Motor Co.’s Hydro- 
torque, addressed the Colorado 
Group together with the University 
of Colorado Student Branch on 
April 12 and the SOUTHERN CALI- 
FORNIA SECTION on April 19. 

After detailing the features 
and functioningof the Hydrotorque, 
Lindblom predicted that hydraulic 
torque converters may supplement 
gas turbine powerplants someday 


8! 


TION 


in trucks and coaches. 

When Southern Californiamembers 
asked how automatic shifting is 
actuated, Lindblom replied that 
both carburetor and ignition sys- 
tems were used. 

Further discussion brought out 
that ordinary transmission lubri- 
cants are being used and that 
atmospheric changes donot require 
oil changes. 

Southern California Section 
joined ASTM and ASME groups on 
March 18 to hear J. Frank Duryea 
relate the difficulties of getting 
his third Duryea in condition for 
the fiftieth anniversary of the 


Chicago-Evanston horseless car- 
riage race. 
Principal speaker was ASTM 


President T. A. Boyd, who out- 
lined the history of industria] 
research, proving that it 
off. 

H.G. Conway’s talk on “ European 
Landing Gear and Hydraulics De- 
velopments” drew nearly 200 to 
Southern California’s April |] 
meeting. Conway, a director of 
British Messier, introduced Rene 
Lucien, leading French designer. 

Claude Brosterhous of Northrop 
showed movies of his company’s 
supersonic sled traveling 1025 mph. 

On April 19, DETROIT SECTION 
members learned why curved glass - 
used now for rear lights and 
predicted for windshields - is 
expensive. Robert A. Miller, 
Pittsburgh Plate Glass Co., ex- 
plained how laminations are 
powdered to keep them from stick- 
ing together and then bent at 
1200-1500 F. 

More than 200 MILWAUKEE SECTION 


pays 








members turned out to hear about 
and see current motorcycle en- 
gines. William J. Harley of 
Harley-Davidson Motorcycle Co. 
pointed out engine features de- 
signed to give light weight, 
power, and flash. 

He assured sceptics that motor- 
cycle engines can be muffled. 

Charles Kottcamp, Bituminous 
Coal Research, Inc., described 
the new coal-burning gas turbine 
locomotives to BUFFALO SECTION 
on March 25. 

He revealed that most of the 
150-ft length-of the two 4000-hp 
locomotives under construction is 
taken up with coal-handling and 
processing equipment. 

Coal is dried and crushed, 
transferred by a hopper to a 
pressure system, then blown 
through an atomizing nozzle 
against a tungsten carbide target. 

After it has been burned in the 
combustion chamber, ash is separ- 
ated in a battery of 270 3-in 
diameter cyclone chambers. 


In spite of a near cloudburst, 
PITTSBURGH SECTION members 
and guests flocked to the April 
27 dinner honoring George M. Lange 
of Ex-Cell-O Corp. Afterwards, 
Lange presented his paper ‘Fuel 


@ SAE members Charlie 
Mcintyre, left, and Dan 
Kelly with Roy Peterson 
of Toledo Technical Coun- 
cil in one of the con- 
ferences which made the 
joint SAE-TTC meeting 
March 29 such a success 





Injection for Automotive Spark- 
Ignition Engines.” 

MIDCONTINENT SECTION reviewed 
fleet-cost-record and carburetor- 
maintenance practices. L. L. 
Pernot, Four Wheel Drive Auto 
Co., advised fleet operators to 
compare cost items between fleets 
for clues to reducing expense. 

Cost records also indicate 
competent drivers and suitable 
equipment, he said. 

A. C. Redden, Carter Carburetor 
Corp., reminded maintenance en- 
gineers that service information 
and parts are so complete and 
precise that no further engin- 
eering is needed. 

The carburetor should not be 
modified tocorrect malfunctioning 
of other parts of the engine, he 
said. 

About 70 members of the Student 
Branch at Oklahoma A & M attended 
this meeting. Earlier they had 
been guests of the Continental 
Oil Co. for luncheon and a tour 
of the Ponca City refinery. 

SPOKANE - INTERMOUNTAIN SEC- 
TION tookWashington State College 
Student Branch on a tour of auto- 
motive plants in Spokane on April 
30 and May 1. 

Invited also to the section 


meeting April 30, the Students 
heard Maj. Edsel L. Lyon, Ma; 
George F. Owne, and Lt. Alfred y 
Mullan of the Spokane Air Fores 
Base describe all-weather flying 
aides. ile. 

Some 300 CANADIAN SECTI0y 
members and guests attended ¢\, 
annual Windsor dinner meeting ani 
heard Melvin E. Estey, Perfe,, 
Circle Corp., give his Paper 
“Cylinder Wear and Distortion J 
Measured with the Cylinder (,). 
tour Gage.” 


Past-President Art Scaife 

left, meeting speaker 
Carl A. Lindblom, and 
Chairman J. C. Gill dis- 
cuss torque converters 
and hydraulic drives with 
some of the 350 Southern 
California members who 
attended the Los Angeles 

meeting April 19 
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. @ Southern California claims 


7 the distinction of holding 
ig the first Governing Board 

neeting held on the high 
N seas. Board members and crew 
ue are shown on the deck of Tom 
‘ collins’ 110-ft yacht "Pama- 
t tomige” on March 20 


@At the Detroit Section's April 5 Student Meeting, Wilbur Shaw, left, 
Norman Olson, Tommy Milton, Lee Oldfield, and Chet Ricker recall their 
racing experiences. That's Chairman Bob Insley behind Shaw 


Washington Section mem- 
bers watch steam clean- 
ng process in bus main- 
tenance shop of Capi- 
tal Transit Co. before 
April 6 meeting 





@ Hyman Feldman, left, £. L. 
Merrill, Hoy Stevens, 
President Pigett; 6. €. 
“mmons and A. E. Savage at 
the Washington Section 

Meeting April 6 











BRYANT 
: . of Milwaukee 


E. E. Bryant was one of the 
founders of Nelson Muffler Corp., 
in 1939, after 15 years of impor- 
tant project work with Burgess 
Battery Co., where he worked on 
straight-through-type mufflers, 
air cleaners and silencers, and 
other air conditioning and silenc- 
ing equipment. With Nelson, as 
director, treasurer, and vice- 
president, he has been designing 
and developing mufflers for all 
types of industrial engines, and 
carrying on a study of quieting 
light aircraft. 

He has been on Milwaukee Sec- 
tion’s Governing Board since 
1941, and now serves on the Na- 
tional Student Committee and 
Diesel Engine Activity Committee. 
He carries on, too, a long list 
of other activities, including 
scouting and Lions Clubs. 

Hunting leads the list of 
hobbies, followed closely by fish- 
ing, boating and golf in summer, 
skating, ice boating and skiing 
in winter. 

-by Ralph Switzer 





Here ore three more 
biographies of 1947- 
48 Section Chairmen 
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BONHAM 
. of Southern California 


L. D. Bonham had a hand in es- 
tablishing a still-unbroken world 
altitude record of 72,395 ft for 
stratosphere balloons. That was 
back in 1934-35, right after he 
graduated from University of Cin- 
cinnati, when he worked on the 
balloon project sponsored by the 
National Geographic Society and 
the UU. S. Army Air Corps. 

He took his talent to com- 
mercial aircraft enterprise in 
1936, when he became project en- 
gineer on Lockheed’s XC-35 - the 
first pressurized aircraft to fly 
the substratosphere. 

Fletcher Aircraft Corp. now has 
the benefit of his services as 
assistant to the chief engineer; 
with the combination of “Bonnie’ s” 
presence and industry rumors of 
Fletcher’s impending design re- 
lease to the Air Force, another 
chapter of aircraft achievement 
will probably be recorded in the 
near future. 

Just mention hunting or fishing 
and Bonnie is right in there 
pitching the tall tales with the 
rest of the boys. He likes the 
outdoors and needs only amoment’s 
notice to have all his camping 
gear ready foratrip. He returned 
frem a recent trip to Monument 
Valley loaded with conchas, 
kachinas, jewelry, and other 
pieces of Indian art, plus rocks 
of all colors, shapes, and sizes 
to add to his collection in the 
cactus garden. 


-by R. V. Lindberg 
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HOLLERITH 


- . . . of Baltimore 


Curiosity is one of Hermap 
Hollerith Jr.’s many virtues 
It taught him what makes ships 
airplanes, trucks, and ever 
radios tick. He’s also contrib- 
uted a new thing or two to these 


fields. 


After being graduated fron 


Worcester Polytech in 1917 
(where he burned midnight 01! 
with SAE General Manager John 


A. C. Warner), Herman surveyei 
the shipbuilding business from 
helper’s vantage point with the 
Newport News Shipbuilding and 
Drydock Co. He then took Horace 
Greeley at his word and went Nest 
with the White Motor Co.’s ex- 
perimental department to lear 


about truck engines. 


New-fangled flying machines 
lured him to the Naval Aircraft 
Factory in Philadelphia, during 
World War I, where he formed one- 


fourth of the factory's firs 


experimental department. There 
Hollerith designed the firs! 
aerial-torpedo release gear, 4l 


participated in initial tests ° 


the aerial torpedo invented 2) 


the late Admiral Fisk. 


After the war, he joined Vactor 
Talking Machine Co. to find ou 


about home radio and stayed t 


serve as Chief Production En 


gineer and Chief Engineer 
the early thirties he helped 


ganize a mechanical developmen 
group to engineer specia! pro 
jects. One of these was an under 


seas movie camera. 


In 1939 his latent leaning 
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-oward aircraft took him back to 
chat business, this time with 
Clenn L. Martin, for work on the 
Wartin Mars. Herman joined Mar- 
-in's Material Control Group, 
shich handled material substitu- 
-ion problems and assisted in the 
-ynthetic rubber program. He now 
rads this group, responsible for 
)]| materials specifications. 
Since 1918 he has been an ac- 
rive SAE member. Just a few of 
bis jobs were: Meetings Commit - 
vee Chairman (1919-1920), Secre- 
ry (1920-1921), and Chairman 
192]-1922) of the SAE Pennsyl - 
vania Section (now Philadelphia 


Section); and Vice-Chairman for 
Aeronautics (1945-1946) for the 
Baltimore Section. He also de- 
votes time to ASME activities. 

Two of his three daughters and 
his son are chips off the old 
block, having technical inclina- 
tions of their own. Sally was a 
weight engineer at Martin until 
her recent marriage; Lucia works 
in the photographic lab at Johns 
Hopkins Hospital; Herman III, who 
served with the Air Corps En- 
gineers in*New Guinea during the 
war, shares his father’s enthusi- 
asm for boating and tinkers in 
his dad’s home machine shop. 





Technical Committee Progress 


CONTINUED FROM PAGE 80 


imposed on it, the report pre- 
scribes load factors for various 
ground, flight, and fatigue 
conditions. 

Under ground conditions, the 
report suggests that the rotor at 
rest should be capable of taking 
one and one-half times the max- 
imum torque. The load should be 
distributed equally between both 
blades of a 2-bladed rotor; be- 
tween two blades of a 3-bladed 


rotor; and between three blades 


of a 4-bladed rotor - provided 
such rotors have vertical lag or 
drag hinge. 

Maneuver-condition load factors 
cover powered and autorotative 


| forward flight. For sudden roll 


or yaw, use of vertical load 
lactor of 2 is specified. In 
calculating for gust conditions, 
the designer is told to assume 
that a 30-fps pressure acts on 
the rotor, 

Another set of design computa- 
tions the helicopter engineer 
must make, according to the re- 
port, concerns fatigue conditions. 
fe must find effect on stresses 
in plane of flapping and in plane 


f 


Of rotation, 


For hinged blades, the engineer 
is instructed to increase the 
‘luctuating-stress range 50% in 
fither direction, unless strain- 
sage or other exact data shows 
this to be unnecessary. 
Rigidly-held or tetering blades 
mght introduce fatigue stresses 
°! short duration but critical 
‘ntensity in maneuvers such as 
jump take-off or pull-up. Fatigue 
‘vestigation for these blades 


UUNE i9ug 


should be extended accordingly, 
says the report. Both magnitude 
and duration of fluctuating 
stresses should be taken into 
account. 

The designer also may make op- 
tional calculations for loads in 
flat turns, spiral dives, and 
sudden stops in forward and 
lateral flight. 

SAE Aeronautical Information 
Report No. 21, The Definition 
of Essential Load Conditions for 
the Helicopter, was prepared by 
the SAE Helicopter Committee, 
headed by R. H. Prewitt, Prewitt 
Aircraft Corp. It’s available 
from SAE Aeronautics Department. 
Price: 50¢. 


18 Aero Standards 
And Reports Issued 


FIFTEEN new and revised SAF 
aeronautical standards, two aero- 
nautical recommended practices, 
and an aeronautical information 


report were just published. They 
are: 


1. AS 41B, Propeller Shaft 
Ends - Single Rotation; 


2. AS 91A, Propeller Shaft 
Ends - Dual Rotation (Propeller- 
Supplied Bearings) ; 
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3. AS 196, Thermo-Sensitive 
Element (Iron-Constantan). This 
is a dimensional standard on 
construction of the unit. 


4. AS 198, Wheel and Axle Dimen- 
sions, Low-Pressure Stub-Axle 
Type ; 


5. AS 199, Wheel and Axle Dimen- 
sions, Low-Pressure Straight - 
Axle Type; 


6. AS 213, Cranking Motor - 
12v. Specified here are the mini- 
mum general and environmental 
requirements, performance, and 
qualification tests of cranking 
motors which engage with a gear 
in the engine. 


7. AS 214, Generators - l]2v. 
This standard outlines the same 
kind of requirements for engine- 
driven generators as are given 
for cranking motors in AS 213. 


8. AS 215, Generator Control] 
Unit - 12v; 


9. AS 216, Magnetic Switches - 
l2v; 


10. AS 221, Gasket - Two-Bolt 
Exhaust Flange; 


11. AS 222, Flange - Two-Bolt 


Exhaust: 


12. AS 223, Flange Installation - 
Two-Bolt Exhaust; 


13. AS 234, Thermo-Sensitive 
Element (Resistance Bulb Type) ; 


14. AS 235, Terminal Thermo- 


Sensitive Element; 


15. AS 236, Adapter, Thermo- 


Sensitive,Element. 


16. ARP 147A, Nomenclature, 
Aircraft Air Conditioning Equip- 
ment. Included in this recom- 
mended practice are the defini- 
tions of 117 terms, beginning 
with “adiabatic discharge tem- 
perature” and ending with “Y 
factor.” 


17. ARP 175, Temperature Meas- 
urement, Well Insert Type. This 
covers the temperature-response 
characteristics of various tem- 
perature-response elements for 
well-type installation in air- 
cooled aircraft engine cylinder 


heads. 


18. AIR 17, Structural Charac- 
teristics of Aircraft Tubing. 
This aeronautical information 
report contains physical proper- 
ties and sectional characteristics 
of round, oval, and streamline 
tubing. Also given are formulas 
for finding dimensions of stream- 
line and oval tubing. 

These 18 standards and reports, 











all of which were published re- 
cently for the first time - with 
the exception of the three with 


suffix letters, are available 
from the SAE Aeronautics Depart ment. 


LUBRICANTS 


CONTINUED FROM PAGE 69 


combination of extreme pressure 
materials and compounds to in- 
crease oiliness which must pass 
rigid qualification tests. It is 
used on bevel, hypoid, and worm 
gears. 

Development of an all-purpose 
automotive grease is somewhat 
more difficult, because of the 
conflicting requirements of 
wheel bearings, chassis points, 
generator and water pump bear- 
ings, and universal joints. 

With certain qualifications, 
such greases are now generally 
available. 

Filled greases are becoming 
more popular because they are 
able to eliminate shackle bar 
bronzing, reduce bearing wear, 
and assure squeak-free perform- 
ance. (Paper “Modern Trends in 
Automotive Lubricants” was pre- 
sented at SAE Northern California 
Section, Dec. 9, 1947.) 


Turbojet Engines Assist 
Boundory-Layer Control 


Based on a paper By 


L. E. SHEDENHELM and 
BIGGERS 


HOPE 


CAA Aeronautical Center, Oklahoma 
City, Okla. 


TURBOJET and turbopropjet' en- 
gines may help to keep boundary 
layers thinner, and so improve 
plane performance and reduce 
structural heat. The new power- 
plants consume so much more air 
than conventional engines that 
they provide the tremendous air 
volume needed for boundary-layer 
control. The boundary layer is a 
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USE ‘“O”’ RING SEALS 


(The modern packing method ) 
for SIMPLICITY © RELIABILITY © LOW COSTS © SPACE SAVINGS 


Look at the improved design made 
possible by using “O” Ring Seals in 
this double union vertical check valve 
made by THE OPW CorporaTION of 
Cincinnati, Ohio—for gasoline, ben- 
zol, fuel oil and other fluids. 

Compression gaskets and a syn- 
thetic rubber vaive disc were used in 
the original design shown at the left. 
By using “O” Rings the unions are 
screwed down only finger tight to 
prevent leakage. An “O” Ring is 
stretched over the valve disc to make 
a tight seal under all conditions. 
These changes shortened the valve 1 
inch, eliminated several parts, simpli- 
fied the others, reduced costs and 
weight, and improved the flow char- 
acteristics. 

This is an example of how your 
problem could be solved by using 
“O” Ring designs. For complete En- 
gineering Data write for our “O” 
RING HANDBOOK. 





PLASTIC ond RUBBER 


Game =Products, Inc. 
3110 Oakridge Drive, Dayton 7, Ohio 
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@Fig. | - Slots for boundary-layer Contry 


thin layer of air retarded by th 
friction near the surface of th 
wing. (A jet engine uses 1(0-|: 
tons of air per hr as compared 
with 1 ton for the 2000-3000-t, 
conventional engine. ) 

Both suction and pressure meth. 
ods of keeping this boundar 
layer as thin as possible requir 
large volumes of air. With th 
suction method, large quantitie 
of air are abstracted from th 
boundary layer through slots ; 
the wing. In the other method 
air is ejected under pressure 
from the slots into the boundar 
layer itself. 

In actual practice, the forner 
method, that using suction, has 
proved more promising, for it 
means low power requirements [or 
pumping, insensitivity to slot 
shape, and decreased pressure ai 
volumetric coefficients. 

Fig. 1 shows the use of slots 
to effect this control in th 
triangular wing configuration. ! 
instance, effective ‘control on: 
high-speed, laminar- flow sectio 
has been obtained through: 
series of slots located at tit 
45 and 75% chord points on tie 
wing section. A promising # 
rangement is the use of retract: 
ible slot covers, enabling tit 
pilot to close the forward slo 
for high speed flight and open 
during the landing approach. Mier 
flaps are used, large gains * 
indicated by location of the si0! 
on the flap rather than on tit 
wing. It may be arranged so ‘it 
the slot is sealed when the '\# 
is extended for landing. There 
some indication that slot ope! 
ings of 1/32 in. are within i 
practical range of present Wil 
chords. 

Under icing conditions, 
is also the possibility that 
air drawn through the slot ca” 
heated by drawing it over 
tail cone, thus providing "* 
for antiicing of the aircré! 
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structure. (Paper “Notes on Tur- 
bopropjet Developments was pre- 
sented at a meeting of the Mid- 
continent Section of the SAE, 
Oklahoma City, Okla., Dec. 5, 
1947, This paper 18 available in 
full from SAE Special Publica- 
tions Department. Price: 25¢ to 
nembers, 0¢ to nonmembers. ) 


Diesel Fuel Problems 


Under CRO Scrutiny 
Based on paper By 


W. G. AINSLEY 
Sinclair Refining Co. 
W. J. CARATHAUS 


Deep Rock Oil Co. 
and C, M. RIDGEWAY 


The Pure Oil Co. 


FIVE diesel fuel problems cur- 


Prently confronting the engine 


builder, operator, and oil re- 
finer are under attack by the 
Coordinating Research Council’s 
Diesel Fuels Division. They are: 
|. Lower cetane fuels anti- 
cipated; 

2. Sulfur effects; 

}. Ignition quality measurement ; 

{. Smoke measurement; 

5. Gum formation. 

First job stems from findings 
of the Performance Characteristics 
Group that increasing demand for 
Jiesel fuels will limit avail- 
ability of high cetane fuels. 
For this reason refiners predict 
lower cetane products. Greatest 
juantity of diesel fuels, they 
say, will approximate No. 2 and 
No. 3 domestic heating oils and 
will tend to become lower in ce- 
tane number. 

This group is exploring fuel 
types representing minimum ex- 
pectations to get down to margin- 
al fuel that might be needed to 
augment the supply. Full-scale 
test work will be conducted by 
representatives from engine manu- 
‘acturers, fuel suppliers, and 
the railroads—who are particu- 
larly concerned. 

Growing attention to fuel sul- 
‘ur content as a promoter of 
*ngine wear and deposits prompted 
another group, Effect of Sulfur 
on Engine Operation, to continue 
‘ts program. It already has found 
‘ow sulfur fuels produce less 
vear and a cleaner engine. De- 
termining whether effect of sul- 
‘Ur 1s independent of source or 


*Tocessing method is the present 
ok jective, 
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The group concentrating on prob- 
lem No. 3is searching for a method 
more adequate than the F-5 pro- 


cedure for measuring ignition’ 


quality. For example, predicting 
starting ability by the F-5 pro- 
cedure is less than satisfactory 
for diesel fuels containing chemi- 
cal additives. Many such chemical 
compounds produced fuels of im- 
proved cetane number as measured 
by the F-5 procedure; but they 
failed to improve the fuel’s ig- 
nition ability under cold start- 
ing conditions. 

Fourth project concerns itself 
with improvement of the CRC Pho- 
tovolt Smokemeter. A survey of 
participants in this work shows 
the device still has a few minor 
bugs to iron out. This group also 
will assist the SAE Smoke Com- 
mittee by digging up data to show 
correlation between CRC Smoke- 
meter and RinglemamChart results. 

Last of the diesel fuel prob- 
lems being probed is the forma- 
tion of gum. Laboratory procedures 
for predicting amount of gum in 
fuels are being finalized. Spe- 
cialists on this job are looking 
for more actual service informa- 
tion in the form of samples of 
fuels that caused engine trouble 
because of gum. (Paper “Progress 
Report on the CRC Diesel Fuel 
Program,” was presented at SAE 
National Fuels & Lubricants Meet - 
ing, Tulsa, Nov. 6, 1947.) 





About SAE Members 


CONTINUED FROM PAGE 73 


LaMOTTE T. COHU resigned the 
presidency of Trans World Air- 
line a year after succeeding 
JACK FRYE to become an execu- 
tive of Consolidated Vultee 
Aircraft Corp. 


Recently affiliated with the 
Standard Oil Co. of Calif., 
Aberdeen, Wash., O. T. FINNEY 
is now fuels and lubricants en- 
gineer with this company in 
Anchorage, Alaska. 


Now staff research engineer for 
Research and Development Divi- 
sion, School of Mines, Albuquerque, 
N.M., BRUCE EDWARD HOVERSON had 
been employed as engineer, in the 
Research Division of Fairbanks- 
Morse & Co., Beloit, Wis. 


Having left the Tropical Oil 
Co., Bogota, Colombia, South 
America, J. W. LEACH is now 
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Silicones Save Cylinder 
Heads from Corrosion 





PHOTO COURTESY HARLEY-DAVIDSON MOTOR GD. 


Rusting of metals exposed to high temperatures 
and moisture was once as certain as taxes. That 
was before silicones were introduced by Dow 
Corning Corporation. in all of their various forms, 
these organo-silicon oxide polymers are indif- 
ferent to extreme heat or cold—and they repel 
water. 


That's why the Harley-Davidson Motor Company 
of Milwaukee, Wisconsin, tested and then finally 
specified a modified silicone coating formvu- 
lated of Dow Corning Silicone Resins for the 
cylinders of their new Model 125 motorcycles. 
Preliminary tests showed that the Modified Sili- 
cone Aluminum Coating made by Midland 
Industrial Finishes Company of Waukegan, 
Minois, maintained its film continuity even after 
being exposed to 1000°F. and plunged into 
water, 70°F. Immersion in water for 24 hours 
resulted in no appreciable softening, blistering, 
rusting or discoloration of the coating. 

The coating was then gpplied to the cylinders 
and exhaust pipes of a 1948 Big Twin motor- 
cycle, and the motorcycle was driven 1,893 
miles. The cylinders retained their original new 
appearance with the exception of slight oil 
burns. The coating was tough and resistant to 
scratching. It did not soften when cleaned with 
gasoline or naphtha. 

This is only one of the many applications in which 
DC Silicone Resins help to prevent rusting of hot 
metal surfaces. These silicone resins are de- 
scribed in Data Sheet No. D 8-2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York * Chicage ¢ Cleveland « Los Angeles 
Delles « Afiante 
In Caneda: Fibergies, Canada, Lid., Toronto 

















FHIBLE COMPAN 


of Loudonville, Ohio 


one of the many prominent 
vehicle manufacturers who use— 


Titeflex Automotive Lines 





The two TITEFLEX lines illustrated are 
air lines used to operate the “‘shutterstat’’ 
on a Flxible coach. In addition to being 
air tight, these lines must be capable of 
withstanding both heat and cold. The 
all-metal construction of the TITEFLEX 
lines satisfies these conditions on -every 
count. 


We would like to tell you more about 
TITEFLEX oil, gas, hydraulic, and air 
lines—the lines that are specified by so 
many leading bus and truck manufac- 
turers because they are made to stand 
up under the most severe service con- 
ditions. TITEFLEX lines seldom, if ever, 
need to be replaced. Write for literature, 
or, if you prefer, we will have our repre- 
sentative call. 


Titeflex, inc.,512 Frelinghuysen Ave., Newark 5, N.J. 


Titeflex 


All-Metal Flexible Tubing 





field engineer of the Technical 
Service Division of Imperial Oil, 
Ltd., Sarnia, Ont., Can. 


JOSEPH P. McGRATH recently 
became assistant plant engineer 
with the U. S. Gypsum Co., Inc., 
of Jersey City, N. J. 


NATHANIEL S. PRIME is now 
assistant technical director, 
Technical Department, Biological 
Division, Chemical Corps, U. S. 


Army, Frederick, Md. 


GERALD H. SMITH recently be- 
came an engineering draftsman 
with North American Aviation, 
Inc. in Inglewood, Calif. 


EVERT C. HOKANSON is now as- 
sistant manager of the Pacific 
Coast Office of the Whiting Corp., 
located in Los Angeles. He had 
been with this company in Harvey, 


Ill. 


Heretofore connected with the 
Pure Oil Co. in Chicago, MARTIN 
B. CHITTICK has become tech- 
nical director and director of 
technical sales for the American 
Mineral Spirits Co. in New York 
City. 


SMITH BOLTON, who had been 
secretary and sales manager of 
the United States Graphite Co., 
Division of the Wickes Corp., 
Saginaw, Mich., recently became 
vice-president and general manager 
of the company. FREMONT F. 


RUHL is now sales manager. 


HOWARD H. KEHRL has hecome 
an engineer with Generel Motors 
Research in Detroit. 


JOSEPH R. BENGOECHEA recently 
became natural gas engineer with 
the Federal Power Commission in 
Washington, D. C. 


Heretofore with the U. S. Mari- 
time Commission, Training Div- 
ision, St. Petersburg, Fla., 
JACK S. GILHART is a research 
engineer at Babcock & Wilcox Co., 
Alliance, Ohio. 


JOHN F. SCHMIDT has accepted 
the post of patent attorney with 
the Joy Mfg. Co. in Pittsburgh, 
Pa. 


Recently a graduate student at 
Cornell University, Ithaca, N.Y., 
STUART HAMILTON has become an- 
alytical engineer at Pratt & 
Whitney Aircraft, Division of 
United Aircraft Corp. East Hart- 
ford, Conn. 


88 








Since 1865, D. A. Stuart Oil Com- 
pany has devoted its entire interest 
to Cutting Fluids and Industrial Lu- 
brication. This experience, plus the 
facilities of one of the finest labora- 
tories in the industry, are available 
to help you get the most out of cut: 
ting fluids. Be sure to get Stuarts 
handbook, “Cutting Fluids {or 
Better Machining.” 


STUART oct cugincoring goes oi 
with every barrel 4 


| r 
p.A. Stuart Gil co. 


2727-51 $O. TROY ST. * CHICAGO 23. Il 
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recently graduated from Fenn 
-sllege in Cleveland, Ohio, 
FITON A. OVERLY has become as- 
~eiated with J. F. Pritchard & 
‘)., Kansas City, Mo. 


Now executive vice-president 
and general manager of the Waltham 
Watch Co. in Waltham, Mass., 
PAUL P. JOHNSON had been man- 
ager of the Accessories Division 
for Thompson Products, Inc., 
Cleveland, Ohio. 





OBITUARIES 





OR. FRANK O. CLEMENTS 


Retired as director of General 
\otors Corp. research laboratories 


eight years ago, Dr. Frank QO. 
Clements died May 8 in Columbus, 
hio, He was 73. 


He had been a student instruc- 
tor at Ohio State University in 
1904 when he became chief chemist 
for the National Cash Register 

. in Dayton. In 1916 he accept- 
ed an invitation from SAE Past- 
President C. F. Kettering to help 
rganize the Dayton Engineering 
Co., and served as its first 
technical director. 

Following World War 1 when 
ieneral Motors acquired Delco 
interests, Clements became tech- 
nical director of the new Re- 
search Laboratories Division of 
the Corporation under Kettering. 


WILLIAM S. KNUDSEN 


William S. Knudsen, whose pro- 
tuction and administrative genius 
took him to the presidency of 
enera] Motors Corp., died April 
«' in his home in Detroit. He was 
and had been ill for 16 
months, 

He was wartime head of indus- 
‘rial production and later a 
“eutenant general in charge of 
the Army’s armament program. 
Knudsen entered the automotive 
industry a few years after arriv- 
ing in New York as an immigrant 
ete with John R. Keim 
iis in Buffalo, bicycle manu- 
lacturer who began making parts 


tor Ford Motor Co. 
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A GOOD WAY TO PROVIDE 








FOR ACCESSORIES 


" While FLEXIBLE SHAFTS 


With an S.S. White flexible shaft connected to a take-off 
on the engine or at some other point in the transmission, 
you can deliver power to any point in an automobile, bus, 
truck or tractor. 

S.S. White flexible shafts can be supplied for any 
such power requirements. Special connector fittings 
can be made or designed as required. 

The example above is from an automobile service truck. 
The S.S. White flexible shaft takes power from the trans- 
mission and delivers it to the crane drum clutch. .Crane 
capacity is 3’ tons. 

When you think about it, this flexible shaft take-off 
idea opens up new possibilities for the development 
of power driven accessories such as tools, jacks, 
pumps, buffers, sprayers, etc. For working out such 
developments, S.S. White offers experienced engineer- 
ing cooperation with no obligation. 


WRITE FOR THIS 260-PAGE FLEXIBLE SHAFT HANDBOOK 


S.S.WHITE 


It gives a complete picture of the uses and 
possibilities of flexible shafts with all essential 
engineering data. A copy is yours, free, if you 
write for it on your business letterhead and 
mention your position. 





THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 
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DEPT. J, 10 EAST 40th ST., NEW YORK 16, N.Y... 
PLEXIGLE SHAFTS + FLEXIBLE SHAFT TOOLS ~- 
SMALL CUTTING AND GRINDING TOOLS 

iCOADED eeusroRs . masric WECIAL TORS . 


AIRCRAFT ACCESSORIES 
SPECIAL FORMULA RUBBERS 
CONTRACT PLASTICS MOLDING 


One of Americas AAAA Industrial Enterprises 














That company was merged with 
other Ford interests in 19]], and 
Knudsen soon was put in charge of 
the company’s 27 assembly plants. 
During World War I he was in 
charge of building the fleet of 
Eagle boats. At war’s end he be- 
came production manager of the 
Model T, and installed the com- 
pany’s three assembly plants in 
Europe in 1919. 
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JOHNSON 
TAPPETS 


He left Ford to head a Detroit 
metal manufacturing firm, and in 
1922, joined General Motors Corp. 
and was soon in charge of Chevro- 
let production, then headed that 
division, and 1] years later be- 
came executive vice-president and 
was elected president of the 
corporation in ]937. 

Appointed director of industrial 
production by President Roosevelt 
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in 1940, he resigned his GM posts 
and undertook his huge task with 
characteristic vigor. His har, 
traveling schedule in this coy. 
try and to and from battlefron:, 
drained his energy and he neve, 
fully regained his vigor, 4, 
joined the SAE in 1934, 
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Applications Receive; 


The applications for membersh;, 
received between April 10, 1943 
and May 10, 1948 are 


listed be. 
low. 





Baltimore Section: 


James H 
Horton. 


British Columbia Group: Vernon 
Harper, John O. McDonald, Gilbert 


W. Plant, Norman Harold Wallace. 


Canadian Section: Ralph Biggar, 
Harold B. Chambers, John L. 
Housley. Ronald Govan Kilgour 
Arthur N. Lemon, 
Margesson, J.H. Sanderson, John 2 
Sumner, Ronald M. Thomson, John | 
Vicary, Lynne Everett Windsor. 


John A. Bell 
Celabrese, Walter £ 


Chicago Section: 
Renato P. 


Gardner, George W. Grant, Williar 


E. Gribnitz, Jr., Jack E. Gutridge 


Ray W. Harrow, Robert H. Lindberg, 
F.L. Murphy 


Joseph Michelini, 
Franklin A. Sweger, Jr., Lloyd 
M. Swenson, Hubert John Thomiszer 


Cincinnati Section: Roy % 
Stiegler 
Cleveland Section: Richard A 


Albrecht, Troy P. Baughman, Alber 
George Catlin, Vahey S. Kupelian, 
Clifford C. Lace, John E. Martin, 


Irving A. Oehler, Donald H. Perry 
Robert D. Prouse, Otto J. Riss 
Harold L. Walters. 


Dayton Section: John W. Caulder 
Harry Madison Blank, Paul ¥ 
Rogers. 


Detroit Section: Axel Floyd Lero) 
Anderson, Maxwell N. Anning, Lore! 


E. Boysel, Ben F. Bregi, Robert 
Osborne Brines, John R. Craté, 
Jack Frederick Fralick, Jack 
William French, Jerry L. “tre, 


John Karmazin, Jr., Gregory Kraus, 
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id Lewton, Robert Haaren 
oho A. B. Marshall, L. S. 
Harold A. McHale, Harlan 

kes, Lloyd Trent Peterson, 
es Arthur M. Reibitz, 
Robert Lauren Wiltse. 


Maguire, 
McCune, 


section: Marcus R. Colburn, 
resgss L. Cook, Robert William 


Yunroe, Stanley H. Neser, Herman 


J. Pomy- 


Indiana Section: Govind M. Asrani, 
Charles Marion Keepers, Theodore 
C. Nolte, LeRoy Rueter. 


\ad-Continent Section: R.S. Burgin. 


Vilwaukee Section: Edward A. Hunt, 
G. R. Layden, Stanley Victor 
Puidokas, Clair M. Robertson. 


Metropolitan Section: Jerome 
Bartels, Herman G. Claussen, T.R. 
Collioud, Thomas V. Douglas, 
William J. Fowler, Walter R. Hess, 
Martin E. Karp, Wilson S. Litzen- 
berger, Ernest J. Lombardi, Charles 
C. Marcus, Max A. Morgenstern, 
George J. Munz, ElmerFred Nabstedt. 


Northern California Section: 
Chester A. Kemp, Jr. 


Northwest Section: Fred W. Bond, 
Albert Hautenne, Arthur T. Jackson, 
Burnette H. Murray, George M. 
onrum. . 


Philadelphia Section: 
Hara, William Tauss. 


John W. 


New England Section: C. Norman 
Fay, Joseph Nunes, Henry M. Strout. 


Oregon Section: Stanley J. Coffey, 
Alvan Sutton Moore. 


Pittsburgh Section: Hiland G. 
Batcheller, Jeff Coats, Cecil A. 
lediard, George P. Rosser. 


St. Louis Section: Harry W. Decker. 


Southern California Section: Henry 
L. Clark, William A. DeRidder, 
Berry W. Foster, Phillip Richard 
Heim, Charles M. Howell, William 
K. Knepp, Charles O’Donnell Lee, 


Marion Sloan McKellar, John F. 
Nichols, 


srenaee Section: Leon Carpenter, 
eodore Boggs Dunbar. 


Texas Section: G.W. Dickey, P.D. 


JUNE, 194g 


Megginson, J. J. 


Stewart. 


Twin City Section: 


Shore, J. D. 


Herman G. Bunn, 


Gordon W. Johnson. 


Virginia Section: 


‘JIr., R.W. Duffer. 


es! 
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essentl 


Philip D. Boehm, 





ee. in motor des 


cooling system 
al in achieving 















E VALVE 


7 DETROIT 


Wichita Section: 
Allison, Jr., LeRoy B. Clay, J.C. 
Walson Jr. 


en, posit 


ding perfor 


COMPANY 
1901-1941 Carroll Avenue, Chicago 12, Illinois 


Washington Section: James Denny 
Clark. 


Charles Y. 


Outside of Section Territory: 


IMPORTANT: 


ive 


control is 


mance 


Thermostats _ 


...in a range of types 
for every car 


Stop-and-go control of cooling liquids —as 
provided by a Dole Thermostat—con- 
tributes to better motor operation and the 
improved performance on which a car's 
reputation is built. At all seasons, a 
Dole Thermostat assures quick warm-up— 
plus worthwhile savings in gas, oil and 
motor wear. 








PHILADELPHIA 











James Granville Baldwin, Sr., 
Quentin,E. Benedict, B.E. Bennett, 
Raymond H. Dietrich, Alvin R. 
Doyle, Jr., Vincent R. Herterick, 
James Grover Loudermilk, Earl F. 
Mueller, Armitte Lentz Stonestreet.:- 


Kenneth Brooks, England; J.J.W. 
denHaan, Holland; Guillermo 
Gonzalez Gomez, Central America; 
Ernest John Newton, England; 
Russell Clarence Bertram Reeve, 
New Zealand; Frederick Owen 


Walter, England; Patrocle John 


Foreign: Tore Berg, Sweden; Yangos, South Africa. 







HONED RACEWAYS = 
“ring the bell” 


with 30% longer life 
30% greater load capacity 





There are few people who can ring 
the bell at the country fair. This is 

a task that takes more than strength 
- «- it takes smoothness, precision 
and timing. 

There is only one ball bearing that has 
honed raceways ... the Hoover Ball 
Bearing. The extra precision and smooth- 
ness that result from honing increase the life 
span of Hoover Ball Bearings. Due to honing, 
Hoover Ball Bearings have closer race curva- 
tures ... greater area of ball-supporting con- 
tact . . . and 30% more load carrying capacity. 
You get these advantages plus unbelievable quiet- 
ness with Hoover Honed Raceways. 


THE ARISTOCRAT 
OF BEARINGS 


America’s only Ball Bearing 
with HONED RACEWAYS 


ANN ARBOR, MICH. 





HOOVER BALL AND BEARING Co.. 
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New Members Qualified 


These applicants qualified fo, 
admission to the Society betwee: 
April 10, 1948 and May 10, 94 
Grades of membership are: (\ 
Member; (A) Associate; (J) Junio; 
(Aff.) Affiliate; (SM) Servic 
Member; (FM) Foreign Member 





British Columbia Group: H.A 
Burnett (A), Frederick Philli; 
Holmes (A), Charles T. Stewart 
(A), W. H. Traeger (A). 


Buffalo Section: Henry J 
Falkowski (J), G. Thomas French 
Jr. (M), Frank W. Person, Jr 
(M), James Richard Petters (J 


Canadian Section: W. Arch Bryce 
(“), Robert Bruce Corneil (A 

J. Charles Cusson (A), Frederic! 
W. Davies (A), C. S. Finkle (M 

Leslie Gelb (J), Alvin E. Jennings 
(A), Stafford Wm. McDermott (\ 

William John McNeely (M), Walter 
Marshall Smith (J), Harry f 

Weston (A), John Edward Wilcox 
(M). 


Central Illinois Section: Guy fF 
Morris (J), Bernard F. Vogelaar 
ida. 


Chicago Section: MarvinW. Dundore 
(J), W. A. Duvall (M), Andrew G 
Forest (M), H. B. Garvey (A 
Charles E. Krupp (A), Albert E. 
Mansfield, Jr. (A), Robert 0 
Smith (A), Paul K. Tchang (J 


Cincinnati Section: Fred W. Dries 
(A), Frank W. Gueterman (A), E. ! 
Malden (A), William Gilbert Meyers 
(A), P. Lee Myers (A), Fred £ 
Nichols (M), Edward E. Strike (A 


Cleveland Section: Peter L. Gitter 
(J), David L. Raymond (J), Edward 
Wilson Paul Smith (J), Willian 
Swallow (M), Paul C. Taylor (™) 
Stanford Washkewicz (J), George 
W. Wolff (A). 


Colorado Group: Harold G. Davidson 
Jr. (A), Frank L. Ficca (A), Dor 
Giacomozzi (A). 


Dayton Section: Paul C. Hanlon 
(SM). 
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netroit Section: Wm. L. Bartholomew 
(4), Robert J. Belz (M), Robert 
LaVern Black (J), John R. Buckles 
1). Darnall Burks (M), Roland H. 
Qurks (M), Charles Fales Cooper 
i). Robert Lee Dolan (J), Richard 
f. Drew (J), Gustave Elko (M), 
Carl H. Exselsen (J), Elbert Edgar 
Haight (M), Robert S. Harmount 
v) Edward J. Herbenar (A), 
Willard Robert Houser (M), Volney 
fF, Landry (M), John Maguire (M), 
cqward H. Miller, Jr. (A), Ray J. 
Willer (M), Robert D. Morrison 
1). Earl V. Olgren (J), Von D. 
Polhemus (M), Richard Donald 
Purcell (FM), R. W. Rockefeller 
\\), Joseph R. Roda (FM), Stanley 
Sagan (J), Jules F. Saut (J), 
Louis A. Selain (A), Wilbur J. 
Sherrin (M), Richard Harry Simpson 
1) MarionL. Smitley (M), Holger 
Smitt (J), Robert F. Thomson 
\ Clifford C. Whiteford (A), 
Arthur H. Zeitz, Jr. (3) 


Hawaii Section: Gilbert Hay, Jr. 
4), Stanley O. Hornbuckle (A), 
Michael Nicko (J). 


Indiana Section: VernC. Vanderbilt, 
1) 


Kansas City Section: James R. 
annon (J), Kenneth J. Holloway 


] 


Vu 
Ve 


tropolitan Section: Howard 
Joseph Graninger (J), Thomas M. 
Mohoney (A), Mortimer A. Maurer 
A), William A. Mehl (A), Louis 
F. Muller, Jr. (J), Walther 
Prokosch (M), John H. Walsh (A). 


\id-Continent Section: Walter H. 


Esser (M) 


\ilwaukee Section: Harry C. Eckles 
(J , Walter Carl Kroening (A), 
tdmnd J. Pobar (M). 


Mohawk-Hudson Group: Walter L. 
ass, Jr. (A). 


New England Section: Walter Odro 
Lralle, Jr. (J), Wallace L. 
Lindquist (A), James Crockard 
Sborne (FM). 


Northern California Section: 
‘utter Armey (A), Clyde Sitton (A). 


‘orthwest Section: Robert Leonard 
uuture (A), Charles E. Heniken 
A), Norman Sarchin (J). 


"gon Section: E. V. Seshadri 
Glenn E. Stevenson (A). 


“ladelphia Section: Fred Hague 


JUNE, 1948 


: ee 
Socolofsky (J), Frank Elmer Urban 
(A), Lawrence D. Vogt (J), Warren 
T. Zaivie (J). 


(M), Theodore A. Kramer (M), 
Raymond Hunter Perry, Jr. (J), 


Simpson (M), John F. 


Pittsburgh Section: Herman Muster 
(A), William V. Spurlin (M). 
St. Louis Section: Paul B. Hartzke 


(A), Julian G. Ryan (M), Herbert 


K. Sachs (J), Kwang-yeh Tao (M). 


San Diego Section: Edwin David 
Hayward (J). 


Southern California Section: 
Nicholas Bashark (M), Thomas 
Clifford Jenkins (M), Ray Lawrence 
(A), Harold B. Marlowe (A) fudi 











You can save 3 WAYS with.. 


lf you manufacture... 


G na sreceeey 
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Essex Packaged’ Wiring Harness 


1. ENGINEERING 
2. FIRST COST 
3. INSTALLATION 


Scores of manufacturers have 
found that. they save time, trouble and 
money by turning their electrical wiring har- 
ness problems over to Essex specialists. 


Essex One-Source service handles the 
intricate job of producing lighting, igni- 
tion and control harness assemblies cus- 
tom-built to your exact specifications and 
complete with all manual and electrical 
control devices for quick, efficient in- 
stallation. 


Through intensive specialization in 
wiring harness assemblies, Essex has 
developed line production methods of 
manufacturing, assembly and inspection, 
for the economical production of high 
grade, individually tested, specially en- 
gineered assemblies. 


tTEirahrrreriricld 
i 


| —9———— 94 
Busses and Trackless Trolleys 
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3 cA 








3 WL | E 
F aes — 
Industrial Electric Trucks 
> 
j © 
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Tractors 
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Investigate Essex “One-Souree” service today! 


ESSEX WIR 


WIRE ASSEMBLY 


WIRE 


' CORPORATION 


E | CORD SET DIVISION 


SALES DEPARTMENT 


PRODUCTS 
Sales Offices: Chicago, Ill.; Clevel 
City, Mo.: Los Angeles, Calif.; M 
San Francisco, Calif.; St. Louis, Mo. 
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MONTICELLO, 


INDIANA 


and, Ohio; Dayton, Ohio; Detroit, Mich.: Kansas 
ilwaukee, Wis.; Newark, N. J.; Philadelphia, Pa.; 








(Rudolph Richard) Miller, Jr. 
(M), John W. Reed, Jr. (J), C. W. 
Sawhill (M), Marion H. Stalker 
(A). 


Southern New England Section: 
James Nassau (J), Donald D. Pascal 
(J), William Rose (M), George B. 
Wood (M). 


DOO] 
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QQ 
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Syracuse Section: John Leo Burns 
(M), Kenneth Digney (M), William 
Ingram Marble (J). 


Texas Section: Earl W. Davis (A), 
Olin F. Tawwater (A), Francis B. 
Voltz (M). 


Virginia Section: Channing W. 





BORG &@ BECK DIVISION 
BORG-WARNER CORPORATION 


CHICAGO 38, ILLINOIS 


94 





Daniel, Jr. (J). 


Washington Section: Albert p 
Cason, Jr. (J), Robert F. Harve, 
(SM), James H. Lamb (A), Benian, : 
M. McKelway, Jr. (J). my 


—5 


Western Michigan Section: Willian Bu 
B. Jerow (A), John K. Keatiy 
Jr. (A), Gaylord E. Smith (y 
Julian J. Sykes, Jr. (J). . 


g 


Wichita Section: Waldo Briggs 
Burnett (M), Del Roskam (A), WF 
Shelor (A). 


Outside of Section Territory 
James B. Carter (A), Capt. Joby 
H. Davis (SM), R.E. Flanders (4 “ 
Emil F. Jirsa (M), Alexander [ 
Lewis (M), Wm. H. Love (J), Lebron 
B. McGonagill, Jr. (J), John ¥ 
McIntyre (J), Don R. Mitchel! 
(M), Miss Gertrude Elizabeth Parks _* 
(J), R. W. Robinson (A), Car! # 

Rust (A), Raymond F. Samuelsor 

(M), C. Hibbard Savery (M), John 

D. Selim (M), Charles Bernard 
Tauber (M), Lt. Col. Lowell PR -” 
Whitla (SM). 


Foreign: Roland Bailey-McEwar 
(FM), So. Africa; Robert Thomps: 
Cutler (FM), Argentina; Howard | 
Daudet (FM), N. W. I.; Ronald 
Roxburgh Fabel (FM), England 
Addis Finney (FM), Switzerland 
Leonard C. Fisher (FM), Australia 
N. K. Gopalan (J) England; Ala 
Salisbury Lamburn (FM), England 
Colin Gordon MacKenzie (J 
England; Edward Victor Patersor 
(A), England; Miss Alison & - 
Walker (J), England; Errol Graha 
Williams (FM), Australia. 








So that your SAE mail wi! 
reach you with the least 
sible delay please keep SAE Heac- 
quarters and the Secretary 
your local Section or Grou 


vised of any changes in j 
address. Such notices shou! 
sent to: 

1. Society of Automotive /ng} 


neers, Inc., 29 West 33th 5 


New York 18, N. Y. 


2. The Secretary or Assistant 
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Secretary of your Section or 
Group at the addresses listed 


be Low 


e Baltimore 

g. D. Taber, Koppers Co., Ameri- 
-an Hammered Piston Ring Division, 
Bush & Hamburg Sts., Baltimore 
33, Md. 


e Buf falo 


|. D. Bevan, Bell Aircraft 
p., P.O. Box 1, Buffalo, N. Y. 


e Canadian 


Cc. E. Phillips, Perfect Circle 


itd. 3 


Lleaside Ont., 


75 Wicksteed Ave., 
Canada. 


. Central Illinois 


I. F. Howard, Phillips Petroleum 
Co., 2520 S. Washington St., 
Peoria 5, Ill. 


e Chicago 


F. F. Ertsman, Hendrickson Motor 
Truck Co., 3538 S. Wabash Ave., 
icago, Ill. 


¢ ULlncinnati 


W. A. Kimsey, R. K. LeBlond Ma- 
Madison Ave. & 
Cincinnati 8, Ohio. 


hine Tool Co. . 
Fdwards Road, 


e Cleveland 


Miss) C. M. Hill, Room 210, 
6 Euclid Ave., Cleveland 3, 


e Dayton 


D. D. Bowe, Aeroproducts Divi- 
GMC, Municipal Airport, 


ayton 1, Qhio. 


e Detroit 
Mrs.) S. J. Duvall, Detroit 


ifice, SAE, 100 Farnsworth Ave., 
etroit 2, Mich. 


e Hawa 11 


J.C. McLaughlin, 525% 18th St., 
S Naval Housing, Area 3, Pearl 


Harbor, T. H 
e Indiana 


R. P. Atkinson, Allison Divi- 
sion, GMC, Indianapolis, Ind. 
e Kansas City 


H. F. Twyman, Civil Aeronautics 
\dministration, Room 803, City 
ail Building, Kansas City, Mo. 
¢ Metropolitan 

Miss) J. A. McCormick, Society 
t Automotive Engineers, 29 West 


7th St., New York 18, N. Y. 
Mid-Continent 


R. E. Edwards, Halliburton Oil 
Nell Cementing Co., Duncan, Okla. 


© Milwaukee 


JUNE, iQue 


G. J. Haislmaier, Young Radiator 


Co., Racine, Wis. 


New England 
W. F. Hagenloch, Lenk, Inc. 


1305 Boylston St. , Boston 15, Mass. 


Northern California 


: H. R. Porter, Standard Oil Co. 


operation of your product 


of Calif., 225 Bush St., Sen 
Francisco, Calif. 
e Northwest 

C. F. Naylor, Ethyl Corp., 141] 
Fourth Ave., Seattle 1, Wash. 
e Oregon 


C. A. Dillinger, Tokheim Pump 





Production conscious Accurate engineers 


know the importance to you of having all 
your springs exactly right. They know 

that uniform springs which precisely- 
meet your specifications simplify 
assembly and cut losses due to rejects. 


Write for details, today. 


ACCURATE SPRING MFG. CO. /) 


Chicago 24, Illinois 


3835 W.Llake Street « 


Ask for the Accurate Spring Handbook 
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Agency, 
land 9, 


1132 N. W. Glisan, Port- 
Ore. 


e Philadelphia 


P. H. Paul, AutocarCo., Ardmore, 
Pa. 


e Pittsburgh 


mm. @s 
Liberty 


Kittredge, Jr., 3701 
Ave., Pittsburgh 1, Pa. 


EASY OPERATION 





MINIMUM INERTIA 


ROCKFORD CLUTCH DIVISION 


e St. Louis 

W. E. Lang, 6523 Nottingham 
Ave., St. Louis 9, Mo. 
e San Diego 


D. R. Thomas, 702 Wrelton Drive, 


San Diego 9, Calif. 


* Equally spaced, hard- 
CICELY - ened and ground roller 

cams, bearing upon hard 
steel insets, exert heavy 
pressure evenly over the 
entire ROCKFORD 
Over-Center CLUTCH 
face — producing unusu- 
ally high torque, for the 


clutch size and weight. 


Southern California 
Frank Radovich, 


California 









Send for This 
Handy Bulletin 


Shows typ- 
ical instal- 
lations of 
ROCKFORD ; 

CLUTCHES and POWE 

TAKE-OFFS, Contains 
diagrams of unique 
applications. Furnishes 
mems capacity tables, 
dimensions and 
complete spec- 
ifications, 








em mcm 
WARNER 


316 Catherine Street, Rockford, lilinois, U.S.A 
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Testing Laboratories, Inc., 1499 
Santa Fe Ave., Los Angeles 9 
Calif. ’ 


e Southern New Eng land 
C. O. Broders, Pratt & Wh 
Aircraft Division, United aut 


craft Corp., 400 Main St., £ 
Hartford 8, Conn. a 


e Spokane-Intermountain 
W. B. Keith, S. 303 .. = 
Spokane 9, Wash. _ 

e Syracuse 


C. R. Armbrust, 


; Court St, 
Wampsville, N. Y. 


e Texas 


J. T. Wade, Texas Power & Light 


Co., Interurban Building, Dallas 
Tex. , 


e Twin City 


F. A. Donaldson, Jr., Donaldson 
Co., Inc., 666 Pelham Blyd., St. 
Paul 4, Minn. 















e Virginia 

J. D. Lawrence, P.O. Box 1658, 
Richmond 13, Va. 
e Washington 


H. A. Roberts, Roberts Brothers 
Co., 17th & U Sts., NW, Washington 
. Pp: & 


e Western Michigan 


W. R. Johnson, Campbell, Wyant & 
Cannon Foundry Co., Muskegon, 


Mich. 


e Wichita 


B.. J Gordon, Beech Aircraft 
Corp., Wichita 1, Kans. 


GROUPS 


e British Columbia 


Burdette Trout, Truck Parts & 
Equipment, Ltd., 1095 Hlomer St., 
Vancouver, B. C. 


e Colorado 
R. S. Arnold, Arn-Wood Co., 610 
W. Colfax, Denver 4, Colo. 


e Mohawk-Hudson 


E. I. Billings, Socony-Vacuum 
Oil Co., Inc., P.O. Box 1149, 
Albany l, N. Y. 


e Salt Lake 


F. G. Backman, Midwest Serv. & 
Supply Co., 1333S. Main St., Salt 
Lake City 4, Utah. 


e Williamsport 


R. S. Wilson, Lycoming Divisiom, 
Aviation Corp., Oliver St., Wil- 
liamsport 38, Pa. 
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